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copolymerization of isobutylene (IB) and acrylic monomers has resulted in copolymers

that contain at most 20-30% of IB and have low molecular weights because of .
degradative chain transfer of IB. Examples of such copolymerizations of IB are disclosed
in U.S. Patent Nos. 2,411,599 to Sparks et al. and 2,531,196 to Brubaker et al. A
[0005] The a'bility to make copolymers of acrylic monomers and IB type monomers is
desired in the art. For example, many patents express the potential for using IB- ‘
containing polymers in coating compositions. U.S. Patent No. 6,114,489 to Vicari et al.
discloses a coating composition that includes a functional acrylic resin binder; a (co-
reactant capable of reacting with the functionality of the acrylic binder; a degasser; and a
hyperbranched polyester flow and leveling agent. IB is suggested as a potential co-
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[0007] As one skilled in the art of polymer chemistry can appreciate, when r; is near zero
and rz has a value of 10 or more, monomer 2 is reactive toward both mohomers and
monomer 1 is reactive toward neither monomer. In other words, it is extremely difficult to
prepare copolymers having significant amounts of both monomers. It is not surprising
then that few examples can be found of coating compositions that include isobutylene-
type monomer-containing copolymers, because the monomers do not tend to
copolymerize.
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[0013] Copolymer compositions that contain Lewis acids and/or transition metals
intermingled with the copolymer can have a number of drawbacks when used
commercially. Some Lewis acids and transition metals are toxic and have adverse
environmental effects if they are leached from the copolymer and enter the environment.
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(f) discharging the copolymer composmon by way of the outlet.

[0018] The present invention is also directed to copolymers obtained from the above-

described method.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Other than in the operating examples or where otherwise indicated, all numbers or
| expressions feferring to quantities of ingredients, reaction conditions, etc. used in the

specification and claims are to be understood as modified in all instances by the term

“about.” Various numerical ranges are discloséd in this patent application. Because

these ranges are continuous, they inélude every value between the minimum and

maximum values. Unless expressly indicated otherwise, the various numerical ranges

specified in this application are approximations.

[0020] As used herein, the term “copolymer composition” is meant to include a

. synthesized cobolymer as well as residués from initiators, catalysts, and other elements
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[0025] The present invention provides a method of making a copolymer composition |

containing residues of at least one olefinic monomer comprising the steps of: |
(a) providing at least one pressurized stirred tank reactor (STR) having at

least one inlet and at least one outlet; '



negative value for e indicates that a nononer has a
relatively high electron density and is a donor
wWoRws/oee305 As referred to herein, an "acceptor POCIORE0Y/037525
is meant to include those omers with an e val ue
greater than 0.5. Conversely,” the term "donor nononer"
is nmeant to include those nmononers with an e val ue of
- | esB) t hdgedingong a0Rdle menamerdompositians toran $ER by way of at least

one g8, uhEL 3L AP KRR Bl BB S o e

moridoners having trg foliewipg etsuatidreddl vent s i ncl ude acetone,
nmet hyl ethyl ketone, methyl isobutyl; ketone, dinethyl
sul foxide (DVMSO), ethers, and C to-C linear, branched
and cyclic, aliphati{@)and &fomariCc- conmpounds. [ 0025]
The present invention provides a }}:etzhod of - maki ng a
copol ymer conposition containing ré&idues of at |east

wheRIR" %'lﬁ%bx”éroorw1 16 @V RIKyFAMOR? BReRlcRRSdM me&@f) linear, cyclic
provi di ? | east one presSsurized stirred tank

or brasigbed 1 osﬁﬁ)a"wb\ﬁ"wgylaﬁryl aHary! A aralfybrany ef which|cag eptionally

mcllﬂﬁ%r@grlrﬁére(f@)ctlﬁﬁﬁcbr&%sone or nore nononer
conp05|t|ons to an SIR by way of at |east one of the

i ni(ek s, feprin@pre ot mp@agmaf@heommﬁﬂms te 180 51 by ¥Ry of one or
mor @f el iSies; one or rmre rmnomsrs haV| ng the foll ovvi ng
structure (1): is |linear

br 4dk hedn@nftatmr@ tapwgwd ém@l !QZ“‘? §T8eﬂt@bﬁf&i there i %ﬁwnally no air

Orvgb&%@éce ﬁ,ytp,glsq-Ror branched C to C o al kyl, "al kenyl,
aryl , al kar and aral kyl, any of which can opti onaII

i néelide "eriB fvatwnmpénqw |cewaps@qrt§up§b) qé)the g@mtqa’gomﬁ)@smons

in (Qin FRILIR i &l r@%@éndéqmﬁ@ﬁlfﬁélém% bffedtRBnvelSol ¥t W8 Y¥ndMomers to a
one or nore of the inlets; (d) maintaining the liquid

copplyRier COMPQSHioNsIRd such that there is substantially no
al K0T \(ARAERAGE doBoll e, &Fﬁbos(t%h BV GHitRS Btk he

nmsr conpositions in and the’initiator .
10026pipas .emb@ﬁgnem of the resen @VQTfFQ”f e raowaerdéﬁ%ctwer@ is

seleetldiftdhh RBbutyRn8! él%ﬁbutﬂ@ﬁé/ Qflp?én@éheofs E%oﬁ%ﬁﬁe‘hett%@
copol yner conposi ti on; di'schargi ng t

mOfl%iﬁBﬂﬁf’é’rm'e(Bﬁ%g‘@qu&n by vvay of the outlet. [0026] n
[002"’7{' rlﬁ gﬁﬂﬁbﬂ%‘ﬂ%}o&]ﬁehhﬁ thé Sﬁe@@ﬁt ihVEHEEH 1R Protut‘ﬁazw RMYTRBnGHher of

I's selected fromisobutylene
strugliuresdunelydesene e rp@rmf@rﬁfélonals%wc@rﬁﬂlec@%fmmﬁ @REP epsisting of
epoRPRAMKSIc S Hrekyr faide 8G8QiIne, acetoacetate, isocyanate, carbamate,
amine, amine salt, quaternized amine, thiol, methylol,'methylol ether, and sulfonium salt.
[0028] In a further embodiment of the present invention, at least one monomer
composition in (b) includes one or more monomers selected from acrylonitrile and acrylic

monomers described by structure (ll1):

(I11) . c—O0

" wherein Y is selected from —NR?,, -0-R*-0-C(=0)-NR?; and —OR"; R® is selected from H,
linear or branched C; to Cy alkyl and linear or branched C+ to Cx alkylol; R* is selected
from H, poly(ethylene oxide), poly(propylene oxide), linear or branched C4 to Cy alkyi,
alkylol, aryl, alkaryl and aralkyl, linear or branched C; to Czo'ﬂuoroalkyl, fluoroaryl and
fluoroaralkyl, a siloxane, a polysiloxane, an alkyl siloxane, an ethoxylated trimethyisilyl



[0027] n anot her enbodi nent of the present invention,
the group R2 of the nononer of structure (I) includes
woer@s0s4300r e functional groups sel ected from t PET/YROP037525
consi sting of epoxy, carboxy]ic acid, hydroxy, am de,
oxazol i ne, acetoacetate, isdtyanate, carbamate, am ne,
am ne salt, quaternized am ne, thiol, nethylol,
siloxarieteyidad prephyigted trimatoyisilyhsilonanealand R° (02 givalentlirfear ohisranched
odi.ment. of e f B L0 .
- AT TEnS gt B SPBRARL R P s elon a8 pfGre uncional
groupsnoner s sel ected fromacrylonitrile and acrylic
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acrylate eadryl@racid, h&tk_}bﬂ auapylate, iethys benylate) batyl ddrylatec ismdeis'l adrylate,
o PR eSS UERD oo T EAR Bl SRR i S,
glyaihaayiates 2-atbphagtatrabe, ardsebytaratethytacrijamides, ani ne,
TR SR 3 Boe, BcoBRUEL rvosin
res@iigpitiormeing prebertimeetpod seadctedswsht thatneadr tharatinotioal groups are
nedfEafe B B, oy Selri Bintliii Bn R BB fromegtea o
the BBRdIyhers tSuitable, fuisalibadli groupsdhaedahytle istoypaates,intaitimy topolymer
el BT @t e i o sl agt bl RisldvaRieotine
acetcma'etal ﬂé,:jéo?y@watﬁmg'rbmﬂ\ald?nfine armi?@reaie qﬁét(jetdimmma?mml,
t .t te,

BB B G e 2t e P xypropy
[0032¢ r Iyt laateenbaalimhgrit oh treyihedntion,ite nittaydr caarppkitivre inclusiedartimrmal
freeir%ﬁ%lﬁn@%iﬁ?tﬂdlaﬁ tg@t{c{g%&ﬂ@e%rﬁ%érg?s@ i ln%i %ﬂy}t%rggtlalg rt'paedrneml free radical
- initigtoetdrybdesed inalos pleatst rasttod- Suitabiq/tha:mdizdee;mdigélmﬁiajms
of the |nventl

incl{;%eg %éL?)r%I r@ﬂgﬁit%ﬂpgﬁtgu%o\éﬁS%g%%%%?%zo compounds, persul%"?é
compounds, and mixtures thereof.

[0033] Any suitable peroxide compound that can initiate polymerization can be used in
the invention. As non-limiting examples, the suitable peroxide compounds can be
selected from hydrogen peroxide, methyl ethyl ketone peroxides, benzoyl peroxides, di-t-
. butyl peroxides, di-t-amyl peroxides, dicumyl peroxides, diacyl peroxides, decanoyl
peroxide, lauroyl peroxide, peroxydicarbonateé, peroxyesters, dialkyl peroxides,
hydroperoxides, and peroxyketals.

[0034] Any suitable azo compound that can initiate polymerization can be used in the
invention. As non-limiting examples, the azo compounds can be selected from 4-4'-



resulting fromthe present nethod is reacted such that
one or nore functional groups are incorporated into
Wo b@sod30s yner . Any suitable functional group PEIUBE04/037525
i ncorporated into the copol yge Sui t abl e functi-onal
groups that can be incorporated into the copol yner
include, but are not limted to, epoxy, carboxylic
azmmpymamg acidilet-azoliaoxsiahgxanesagopitilet e e,
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azcmismammﬂsethaleneusmmyranmtbne)wrysimml@lﬂée é@ﬁﬁd@ﬁgémoﬁlﬁ@)
E‘nxtur &3 thereof. [0033] Any suitable peroxide
iso BWE%‘E} 8 that can initiate pol yneri zati on can be used
[0085] BhenibodendritohtheAsvemtion is showinrig FE-ahpihich gengeally depicts a

or O;c,? % Iﬁ% able kE@r Oéc%pggﬂﬁ n?ﬁg%ﬂﬁwﬁ%'&t E&eﬁﬂlfﬂs S&oﬁélﬁ@}o the present

et one Per oxid
mvba’niumyih epeipmentiassembiy tmm%omﬁeﬁd taeks 124and 1%%’1'0’7 contain

m &g)(r@%ﬁ SéljrﬁBOSlt%n%:“ngcJesP@Je% (des aréji'eﬁg)g digT=Ryd S168s 11 and 13

perox auroy per oxi
respeciveldinbmhbenthioasimpsetioange s wspectily WiEh pan by cefaputer

corgticgleg Ps gﬁé%ﬁ?ﬂnﬁﬂgoﬂﬁé %/Xht%ﬁa bie of $234ksBK cBHlalPdSatile

can irnitiaté polynerization can be
mmmzbrlawndpmlanmngemmma being iswhwtylene. anége @;@ﬁpmz@g for ggample, by

apﬁ@@g%ﬁ%}% Q)?%n&ﬁ@r |Rgrt @Sg %%ttﬁgt tﬁ% ﬂﬁfomer can be fed as a liquid. The

anoval’eric
monoaEn kirsarys fromdgedtanks 43 ahd r15IC€n bg ngixed, as a non-limiting example, by

azob SIS
d 18 can be com uter contro!led
passiag hggﬂo %{Egé% é?ﬁé:nﬁxerﬁ PumpéI 3n 18 G p

I"onam di hydr ochl ori de
feedt Rimpsazobi s( 2- net hyI butyronl trile),

[O@Bﬁ;ﬁrﬁ nl?gfgf %g 8«% : n%g{j Ekbvegkrbl,lq% é@gﬁ%? ﬁ r%g%lfor-solvent solution, is
coﬁtalﬁedaxz Gleidgfidkc 2 twhidh- inag( adssﬁyajg@ mp@ t1 ﬁyqsgdmgotg, ?d @]h’l ch can
befogapu ggpﬁ‘% %d%@%@%ﬁ(ﬁ%@@) i gg%IUt yraarll% 2§| lead to a common feed line
242 which &ntens silirﬂechtanld reaatmﬁ@'ﬁlﬁ)a% dit hﬂﬁiﬁ@c‘ﬁhl@h issgenepallylacated in
theaFObl Sé Rpof g‘l’ﬂ%hgi Zé}féltcé‘?lpérﬁ%re oggn[k%)( the line from pump 22 can

rrde —an bano
bel @pbtﬂi@iy oonrieciddep JTHR2G o hat enﬁmtm@nqmerﬂwélng takes place until

b anﬁ?ev%f:tl)eo L f?ggosg‘?MG' M Bh g}nb?)dm'\'gﬁ't 61tng FRBRERM, }hl&%' dhbties into a

making a“copol ymer using equi pne
boasme;mningn acomnel canpsttioe bh’r@rpﬂersiemtoﬂil@f\ﬁéﬁ@?f 8. boﬁ‘.om one tenth of the

ﬁ{%ﬂ% ?gs BRWRLY:. st JBRARTH IuJeeaegigE extef ﬂﬂ@o STR 26toa
nonomer  composi t1ons escri bove

heagre ttfat grovidesaingy lohthgempnquesss and inli@tors at any level m STR 26. Further,

the height of the pipe in inlet 28 can be adjustable. When volatile monomers are used,

pumps 14, 18, and 22 are typically high pressure pumps.

[0037] In an embodiment of the invention, the monomers from feed tanks 12 and 16 are

mixed with the initiator composition from feed tank 20 prior to being fed to STR 26.

Further to this embodiment, the monomer compositions and the initiator compositions can

be mixed using a static mixer (not shown).



respectively, which lead to punps 14 and respectively,
whi ch can be conputer controlled. n an enbodi nent of
wo b@siopmsent i on, one of the tanks can contai n ap@DUsL004/E37525
nmononer, a non-limting eanﬁtp bei ng i sobutyl ene, and
be pressurized, for exanple, Dby applying nitrogen or
anot her inert gas, so that the nonomer can be fed as a
[00B8]qSITR 267K & peheirg pressrized gnf fwpically islusles adnixemwitieturbine

(no‘i’hﬁ@ﬂn ﬁ‘ﬁet@B%ﬂB oulidfidol ﬁ%e%@m lﬁger@é/raﬂgc;a?aﬁﬁ JfLEI)%VIdmg good

rou an I n-line mxer

mﬁmmrar@dﬂw fcdhatiem mixing gidinpeonteie B6PTRARS Meppadiog ondhe
natgf‘aeS thd ?ga ﬂwe 5 II}Détﬂ)Wd‘}l nﬁn%{ﬂs rP’u'oﬂala.a\rrlld itis ppplied in spme

|n| iator- vent ution, 1s°co ned
rea@t]qns/mcblhptwmheai idliotheh egagtionsi. g ancmqugmrd opthedn\zemﬁon STR 26

is %F&l}g&l@%ﬁé&g@% greorcegé)nﬂ)fs&l\:—;r mééi‘ﬁﬁts%ﬁb@%}ﬁ&l??ﬁo STR

to a
26 ea be $ackete|drfe'dletaan$ andactanling STRps@bBandatan mevetintedal coils for

' ' t ed t he | t f STR
oo ahdd BRI dkes 02 Do ai ment - the- | i e from purp
[00239] Asmsbe hersjn ithet terry “myairmdicalydfull’gefeTiRodBosasituationsiehere 100%
hQi t | i
o R8I A2 B SRRl i Ao R bl BB o Bifrcpace
thei rebetor.28 errptl es into a bottom portion, in sone cases
* e ROV e 26 ol Gy 9988 v LS T80 g
ang rqalqwce rume leid"teemdsent RtaseSTRIsvaloma Ohéff@mﬁ,qamdle at least 0.1
ft 01580 R 0 TRROE AR B0 T Y coses
leashB bters2 §1 same dituationaaitiedst 8. litan.an other situationsraieasid litare, and in
othléﬁgﬂlatighgggx?%ﬁﬁ541'§ers.aﬂg Zl%e@gﬁmiey Sel‘ﬂbé' cgq ch?%ﬁyﬁtgrs in
punps. n an enb I nventl on
some coses 8p for 206 litere.dn vthek sasasdipaliod! Sﬁﬂli@@l imisorhe tshigations up to 100

el DRI b R SRR B 0 Rl
volumepd TR 2heardveianyie thens tatest alues@mpesh rangesbataeerbany of the
valﬂ%&?&nté’@}ae Oa static mxer (not shown).[0038] STR 26

f being pressurized and typically. includes
[0041]mi R@r pressune tuhe pm@eﬁmstreem oveonfrolied mt baz8 peersurandhet 36 -
|
oofB e RS 47 BRI AR SR L A e 8B ep
of tha c8FiRoAéNts Itneqbemeacrt@’ imn lighid stete.ur e of the reactants,

003 RS0 R o 3B M b o
- - compamantoinsa liquidstatenvoilyre pressirg Wteenerﬂmamiimmterr@ém@@ dgfall -

R L e I
STRmanrtmthea}t abipsirinsoulei aage piilepoisid shdndamothar eases at least
406 Bgle rAnéac! 1 ﬂ)rjeésufré) n thg %‘ﬂﬁ“@an%%% tgq%dor}gl RYEHRE Cases up to
800 psi, in other cases up to 700 psi, ‘and in some situations up to 600 psi. The pressure
in STR 26 is limited by the rating for the reactor. The pressure in STR 26 can be any
value or range between any set of values recited above.

[0043] The temperature in STR 26 is maintained at a temperature where the boiling
temperature of all cofnponents, at the operating pressure, is greater than the operating

temperature in STR 26. The temperature in STR 26 can be at least 50°C, in some cases

at least 100°C, and in other cases at least 150°C. Also, the temperature in STR 26 can



[0039] As used herein, the term"hydraulically full"”
refers to those situations where 100% of the vol une of

Wo b@s83Rozontains liquid and there is substantPel/Ug2000037525
air or vapor space in the reactor. [ 0040] The vol une
of STR 26 can be any vol une fhat wi |l provide the
desired throughput and residence tine in the present

be yprto@OSSC, iflsemeshsereuppio 250FC JB otmh caeesatp HOe?éQfgoW in some

L liters, in certai [ i it [
stuglsng e 2005E FRL@rPsHtHelf STRS ff il facdd & the pfbngmers
beird Udeiethe, ddsited matzcalat walghbofehatesubiiag tcopolymer sd thenpressure

_other situations at |east Ji [

rting e AR T NP diterpERe S T8 Ban BN, Dok BPlanoe pptupgn any

set?ﬁ{bl&& r@_@itécpatﬁﬁé. liters, in some cases up to 200 :
iters, in other cases.p to.150 l.iter ' . .

(0044] (ASesHerelp. 5 150 TH94E0°E 1 ivdd e 2 hagdeORrion o fige that

the lﬁ_ﬁ?gtnbhre%,_smﬁaa@l, i @a?rt reactbats, Hitheintdaotes ang WieaBted form, are
iters. e volune of STR 26 can be any of the stated

pregeqtifel®esiR can range between any of the values recited-

[0045p 0TS 'Telb ; ofidRerB 2R Sinalgroduct bepatyroeresili have 2 sesidesce time in
STI% ,%gfg{ﬂ g} lsgsq % %@?@Z %(n %nfﬁc’ gal:ﬁreg )g\/ Felg\sl,ﬁ% Sw?rbulrhgsg infﬁgef%ses at least 10

min{ﬂiﬁfsﬂﬁ@dﬁ@sii@ti@iih'iﬂedsp é & eeputed, landfin biher sibmfiomseattigast 20
the reactor in a |} qui . 004 ; s '
mintieR. A156.40q (piiees R ST 2 Sap LB sl B i uthE cddbs up o
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ressure ere the il.ing t t . L o :
op Bohommen hoogilar ShapineR for pd d08iSiodies dms il e
bade@ of the Afonofiees @seasme:rraoléculame@mes'mm,me eanviersicnt desiyed, and
psi, in so e.at | east 350 oy ' >
tnellgmpeabie TS TR2D: TRP sereioe TR Hhaet Pl e R R R T Bfbouct
coﬁot%/ﬁh& it STRUHcapHe, arlyrvatuenor ramgeeisetwpen enyB€8 of salues recited above:
00fe B o 0 i B R R Rplmers)
STP;?B' d%@.] Via@f bade@d dnetBe H@fired"ﬂﬂﬁceﬁs easamateisrengleycdidanddhe be
y val ue or range petwe t..of I '
chaiBiousics GoaepUISHESI B bl Porfpostah AR HE Tl il Bfy cases
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ynponents,  a e oper sl &ho
con, PR BBERE I BTG GRSEe A Ao S e ey R g PSbme
situldggl%rc R lgﬁsg%%,ké?d a othétaﬁﬁJaﬁ&leét léast 6hratcatted as theawight
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poicenfcapy@el pestionsBe Ayl o Sosfhee emiodd A e
corﬁ)l}_étréi@r% REOTHC26 ican Bk iprto ¢66%BsinwpiecaR89 uftto 898%, in atbenccases up
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. 20 ] . i,
1o §aflyisRTB RIS R FHB 5 oS TSP it gRELar
sitiBHLAS Ub 36 9URI @ltulatdd ddibe Mmesght biervgntafwobyiymer based anttbe total
welgst BEROBRMGRATREE: dielBRRSBRITALR Zfin ot dhy el o7 Fdhge

between any set of values recited above.

[0047] In an embodiment of the invention, after discharging the copolymer compositioh
from STR 26, the copolymer composition is optionally fed to a second STR (not shown). .
The second STR, when used, increases thé overall residence time of the reactants to
provide a higher conversion of monomers to copolymer. The conversion in the second
STR can be up to 100%, in some cases up to 99.9%, in other cases up to 99%, in some
situations up to 96%, in other situations 'up to 95%, and in parﬁculér situationshup to 90%



set of values recited above. [0044] As used herein,
the term"residence tine" refers to the average period
w@Roosioms303 hat t he nononmers, initiators, and otPEF/US2004/037525
reactants, in their react ed_ﬁ d unreacted form are
present in the STR [0045] Theé reacting nononers and
final product copolynmer will have a residence tinme in
calsylrterhasihe yyeight petcent @i Gopplymer hasagran thadels! weightedistonbmers
inifAIfEnSstoyddn Ot her cases at |east minutes, in some
sifuations at |least mnutes, and in ot her situations
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chém cal’ _transformati on of nononmers to copolynmers) in
[0049R Foam SIR 2haryrepetinadmigivre that ekides thepnentiss copolymer
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copol ymer conposition, and
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[00§(ﬂ ”WFP%Q' béd@ﬂhh%m‘?é? %déﬂgi?ﬁﬂ té\‘ﬂ%q’ﬁtlg dgtgﬁ”ﬁlﬁg&] Bast -Ic_ﬁ i {P\% §omposition

Increase
of tb@ egagion mbdueansdhe terapesatutehio flast tarirsBs The vacawm ireflash tank 38

carlhdB8Ead %@Vﬁlr%hﬁka%fes @%Qgﬁ‘jg‘:‘ ariddn HRIRP L:X%Te%r b%g? 100 mm Hg.

conversion i n secon can be up
Alsgdifte vaeiss maintaied i fagh tank 38 trerbecers s300pint son@9e4ses np to 250,

andifiBther cases up to 200 mm Hg. The vacuum in flash tank 38 can be any value or-

range between any set of values recited above. The vacuum on flash tank 38 is
maintained by vacuum apparatus 40 (which can be a vacuum distillation apparatus).
[0051] The volume of flash tank 38 typically depends on the volume of STR 26. The -
volume of flash tank 38 can be greater than the volume of STR 26, in some cases at least
twice the volume of STR 26, in other cases at least three times the volume of STR 26,
and in some situations at least four times the volume of STR 26. Also, the volume of
flash tank 38 can be up to 10 times the volume of STR 26, in some cases up to 8 times



situations up to 96% in other situations up to 95%
and in particular situations up to 90%al cul ated as
wo b@smneidght percent of copol ynmer based on the POL/EB2004/037525
wei ght of nononers initially gr}pl oyed. [0048] n an
enbodi ment of the invention, arter discharging the

ol ymer__c osi tion fromthe second STR, the

th%a ymigrat ﬁTBO% 884 in ¢fher @569?1 lepsii imessihervelume ofi STR 28.RThe
olumed oS e

Y overgl I w&r}kdégr}%g tli@\%z e %aﬁg?géﬁ%éé}?’z\?élgw%mted
abeV@her conversion of nmonomers to copol yiter. The

[062PUGH& tﬁ@ réé&ti&h ﬁI&tLrﬂ"er&tfﬁJ Ra3nk 88 URe (/8!8@?%6%#096&8 Ig@apora’te

cases up t I n other cases u
to &rmvamwhw tl agwaculaf egibediment tthaun@agtedpmcnrmnw%s a non-

Imﬁﬂ% &BR fhe Fhrdmers %P&chﬂpé ﬁ&%r%gub%gﬁ‘?t{aw ﬁel&)?ér?g f3th the

he wei ght percent of copoly ase
Cowelwgﬁf cMpefiiieoRyappIvina @ wdupmetoiasly tahk 380 M@ jonfare enGdRer

volflile rﬁat%ﬁél@ talfé:’lr?ecm/é?éa‘ [l? n% QQ&uanﬁ FM 288n tegﬁ Phg}{?ﬂ{o'v% in the art as

copol gner conp unr e moNomner s
'nf&‘PRie‘é) hé@cqﬁm@ﬂ&'ét!m Bnlf‘ﬂQ)m t he poI ynmeri zation reaction

[0053] QH’ EF\ 'eﬂ%%ﬁéﬁt g t‘ﬁ@ﬂﬁf ﬁ% WWE&?&?&& Eﬁrreggtgh%q%loﬂ*?‘eh of structure

. When a seco én a secon
(l)tls’nﬁﬁ%l’ tS'FFF‘Si'ltlée adertiontafshempadmentommmsitioniin () or asnonomer in the

mé e iyndischargag fromthe second STR or the
m (5 STR, rnespecqi}@vely, to flash tank 38. Flash tank

10@81 |T§‘erﬁ3§PﬂV'§JPh@Cﬂ“@ﬂS't@nﬂ%ﬁ@“émawﬂheremovﬁd dronafiashdasi 38,4@
dlthal‘gG Ilﬁ@ﬂ? u§ﬁ§%§8@6¥+8 Qﬁtwr:hépalgg p?deésra \?atclﬂﬁ% ds“e%fe’ﬁwﬁt the

| east ash’ tank I'S mai ntal ne
COP%’M@@? %ﬂ’ﬂﬂ%'t'@f‘ '%@S@*@mer@n flash ok88c éis as empotine2B6iChe

mVeﬂtléﬂ e lquﬁﬁlgx?’eIWaﬁ@tr%]ﬁs%hat% ré%r%é%h%lr?{ahg%g i¢'BorltBlled using a

in other situations
d'ff%@rtﬁual:wasur% (RR)asll owkich easures thadheightef thenlmeiciniiagh tamk 38.

[O(fskﬁfh‘ﬂaﬁ 8fbodithehBordRb ?rfv@hgﬁ{j aRESE Qchg‘[beﬁ¢ﬁlg%%ﬁglgﬁfei c':(9rﬂposmon

reaction m xture ngtrans
fromhféashéwi’atthﬁ polyriar gempesifitn isgnidechwitieasolyentl lo¢hinr

enfbRBBRRe] YRRt r’i’ar%h%%t tefik 5}:5%61@%%{{{[;% tgg%ng#%gé@eek%%ﬁagéump 48,

The vacuum mai ntai ned I n
Jus hefe ipriing iveixes drfp ddietdopalyeier comapesitiontis transferedinsingpdmp 44 and

is hiked Wm%fv@ﬁtgﬁ fh- Mé rfnlx@?tﬁ %ﬁé}lﬂm’?f& thzl?lﬁalspﬁé&.gt{psi)@gér{ g‘@gor

t ank can | east IN Sone Ca
dispaegiqnrof &m@rﬁsej‘éaﬁeaolwer eQigRositioo inrensblyentabxits thet recess 52 for

 paMiSfHe R kR Pd?:eb&g%' ash tank 38 can be up to 300,

I n"sonme cases and in other cases up to 200
(0036} Hyanotirs em&oammnt@f fhedrentiam he gopiyméreommypsitiah isciransferred

frof 3R ta}ﬁté’ﬁgml;ﬂéﬂ’fllﬁ‘ﬁévgggra\’cﬁ r(r\};/%%l) 58 Q/|ag&gnﬁQ2 Yaﬁd trgﬂger pipe 54,

vacuum on
by appraprataly directinghvabte anvaseus dmtﬂatm\ afipetatus 58 mn fluid contact

* witRRPAE 85 YR maintains a vacuum in WFE 56 and removes volatile liquids from the
copolymer composition, discharging them from the process as a liquid. The vacuum in
WFE 56 is at least 2, in some cases at least 25, and in other cases at least 50 mm Hg.
Also, the vacuum in WFE 56 can be_up to 500, in some cases up to 200, and in other
cases up to 100 mm Hg. The vacuum in WFE 56 can be any value or range between any
set of values recited above. The vacuum on WFE 56 is maintained by vacuum apparatus
58 (Wthh can be a vacuum distillation apparatus).



[0051] The volunme of flash tank 38 typically depends
on the volune of STR 26. The volune of flash tank 38
W@ awsl08130F eat er than the vol une of STR 26, i n BOIES2004/037525
cases at |east tw ce the volyme of STR 26, in other
cases at |least three tines the volume of STR 26, and
in sone situations at |east four tines the vol 0
[0035T RT ipstemmesaiuretim WRF PG featdgast 1 2816 ingamesgases ft tj?@shblq G- and

in olerrtcb atlldbt V%WEAI% R t%n%feraturé if YOEE 68%8A beRiptte 280°C, in
ti mest he vol une STR 2 26, and 1 n other cases at | east

sonfe casesdipttn @046 @ﬁé "bpthsrn:asgg upted90°6 uHe spperalyre in WHE 56
_cansgb A dﬂ?ebmﬁnd?bé{ﬁ/eeﬁ aﬁ?@&eof Refuue patitadybsRt of val ues

clte ove Once the reaction m xture enters
(00581 aEhe pelyken®MAgsiion ds E@nsf@rr@bﬂﬁm Méirke 86 vipapitspR$@ apdtransfer

pipl 86 ﬂ?R@BQrfrcﬂﬂ @hfeh tﬂe goﬁﬁ{ef b&d‘lk)@éhcﬁﬁ? ngﬁ@'@éd 6l i8m the

unr eact ed nonomner, exanp e the
pronessoared gryoﬁakgﬂmﬁiemlewiolpbw carabe pg@l@g?aﬁf fustheypiosessedr ed

[oo§sf1 ggh&{ mgeg g%e\ﬁg%éf tﬁ@ h\gét?h B pﬂﬂmeva H@trﬁ)dVéﬁé#Ht@Hta@ a

none er vol atil materials
cordingouseprovensehersithg, mmermrﬁ andsinitintoss ar@nnfwlﬂcs%hﬁ'? 26 at

ess%ﬂﬁ%\ﬂ/ ih@ sfrﬁg é%% tars] e édlﬂrreg@ér?é r?tgy%l S%Hf‘ﬂ\;fﬂsﬁlbh lid @fthd?ﬁwn from

the invention, t.
STR&Ba@nsrany umma@mra@lnqmmmé ptrggture(D) @ee rﬂn@\/@p)ffq”sthescgaolymer or

' co&@@sﬁ%?ﬂdp&‘ﬁﬁn andRLdd %e‘péﬁ oft 415 EP BRATEH thE PrBPRRIekd Sdimpdsitions in

nononer 1 n nononer of feed tanks and/ or
(b)16. [0054] The copol yrrer conposition is continuously

[Ooggnﬁvﬁgeﬁﬁgﬂh@hﬁﬁihé AR rh%afh\éilﬁdﬂﬁﬁém@ﬁﬁ%f bhABeAt, plplmg,

ing gear punp 4 so provides a vacuum se

pumpsisstc.t tan keopads frem armﬁyé@ble matierias  Quitbimmgtedialsrasprthose that
leHo??enl E@% 3§nd/@r Lﬂﬂ\e@ﬁ@a%glﬂﬁ{ﬁr \A@i‘enteli oééli"t@'i‘ﬁé %bvetraéted
evel I’scha

and t rge ra fromflash tank -
corﬁsosmrmamﬂ rpmqewnggpm@tl@smﬁrsr ramelm'tlr@a em% ithee ngjgidual items

ot gl TR 8. O bbbt W bos
carhbo ereraiiss g Ned<- Mﬁ’@eb M:@D )ﬂﬁﬁ’ﬂc%&%&é@'ﬂieéﬁ 30AGHHRInleas 316
Staﬁr‘ﬂ?I %%L tstétﬁh&é%pgg%ggmlgwgé ‘S?élﬁl@sé ?ur@%?é‘ﬁdza\%l@@ afd

a solvent in solvent tank
corﬁbmatsortSrthefgb‘éaS@Q r@@‘wrkﬁﬁ‘dﬂé?thﬁl%ﬁ‘é 46 via punp 48,

[ooki(’fﬁn DeERbEdiRnt bfife 4%10ngnl%rscé7cf<\,8}d(ﬁ§9fo structure (I) are

np03| Ilon 1S trans rre usi ng pu is m xed .
inchvidet at allavehef 50mela-%b.iin @ome@sesagreamngranvﬁﬂ 'Eﬁ'et%iebal‘s?ﬂ |n the

| totﬁrn%g‘}‘b%ﬁ‘ oﬁ%ﬂ‘é& 'o?ﬂ\oﬁ&qépsr in WS RBREME e dsh%n@ fne&)? NAlso, the

In a sol vent e process
arr@anf mfrmcpm’n@i@ aﬁ@r@n@msﬁtrmwg (1) ge @@é@szeﬁ@ 60{ '0@9619 gases do not

(atfla?)e{r} SABoLsBERS neﬂ; odcBEq B Y ﬁ'%Bh\‘ér’atuétkb?\s%ﬂ@t ¥R®ed 53, in

osition 1s transferred fromf to w ed
othrer Ismaéma@dv aplexcest By, ig Gatticelap sifyations do gotexsped at aﬁq’ e

selgét’ed situations do not exceed 50.5 mole % of the monomers in the monomer
compositions of (b). The amount of monomers according to structure (1) can be included‘
at any indicated level or can range between any values recited above. | '
[0062] In a particular embodiment, the monomer of structure (1) is present at a molar
excess over the other monomers in the monomer compositions in (b). As used herein,
the term "molar excess” refers to the amount of a monomer included in a monomer
composition over and above the amount that is desired in the resulting copolymer. As a
non-limiting example, if monomer A is desired at 25 mole % of a copolymer and is



by appropriately directing valve 70. Vacuum _

distillation apparatus 58 is in fluid contact with WE
WG goans3nRi nt ai ns a vacuum in WFE 56 and r enovRGT/US2004/037525

volatile liquids fromthe co‘pool ymer conposi tion,

di scharging them fromthe process as a |iquid. The

% cuum in WFE 56 is at least 2, in sone cases at |east

inchied ifa magopienepmeesition a430|reele £o,3temivisHyesent sba mokas excess of
5 nYcﬂ@ 94 Minithis Wi oafnerhd %dﬁ@mtepo@lgjctdr@ L@ @ﬁ%&ﬁ? 853 Hﬁla‘i’ %xcess

200, and in other cases u e vacuum |
ovefiie sihier meneBes ) thﬁanng@oraer qoamgsitinas edhokuptosi@tmale %, in

sorMalHess §£eid ReiedR oM %theT%s%‘t‘o?SrﬂEle\AfElnégm'essbtuatlons up to 2

mai nt ai ned by vacuum appar
moleaéu irRtBRTStHRticRs Uprio 4 spele &b if padizylamSitiatienyer @tQs mole %.

Thé FhoWEr%e?@f étﬁjcﬁfre L?@é{ bel8&sEnt ot %t @QP@%@?S\/&?%A gtﬁ%l monomers

C, in ot her cases at
in tt‘% ﬁ’p?é‘PEleU F@“P‘Pﬁ"WJE ins ) @hanypeolap eKcﬁsze‘umanated abseraed can range

betﬁ;@éﬁ%n&'@fﬁn@ v%@@s%cutggggg\ﬂa gteh::] C\?Zﬁaeugrt?aﬁgg C. The

lﬂ%’dm@@gtng{]k}ep"ghm'@ﬁd panyose rﬂ@enry,eos hblipved tha)@E83mdine of excess
f
rquﬁ’éd’ Hﬁhogﬂg&?%g%% ?i‘?‘n? It§ sttruc?lg% (ﬁ gﬁ) F(a{n?g]g)é}'c E% ésefrl]lq/ t\%ii%\ﬁantwe

Progess hrspyseethechams siare §ﬁ%§§r@WQanbUy®aulfcaﬂmmﬂ him this manner,
theRy |§%§§§taﬁ%§all9 nd 5 ¥por dpaks e g&b?é gécg‘ﬂ%%ﬁs Q&Qré?ﬁg to structure (1)

- packaged or further processe
cang@pigai Preverding thaimrariivieationtin thﬁr\mmnnemapmromadm)ra feethien dhe

hyd%lﬁkéﬁyeﬂl 8FRDroAMNd ﬂPQ&%r%@ggﬁé 1%@‘%@%@1&@? of €€ g@?ﬁéﬁ’?y

initjiators are introd
e”@H@W"%’%ﬂ%’%@ higher eopesirsiomr or copol yner

[0064 NRQH émm.m&% EH?QF\@M‘FIOF] r HB & [ord &t ﬂ'%dmgﬁ%'rﬂéfrg %%%g"?gns in

nmononers of structure are renoved from
(b) bslyers pther @ihyl@ﬁﬁéllwlﬂmﬁtttf@tﬁﬁmqmﬁmﬁ afgenesa diraguipd M) of
at | east one of the monomers;conpgsitions in (b).

[0060] n an enbodinent of the inyention, the
i ndi vidual itens of eéﬁ)’ pnenxt?%(pl ng, punps, etc.,
can be made from any sui tabgl t'ersi al . Suitable

[ th t hat not fail, corrode,
e B B GPlaet A 8555 e 7GR Fansiting of H, CF

. stra&#bmtbebtfaﬁchdoeﬂk)ﬂ ofmp Q§520 L&BEN adFhD AL AFShibELEPHH éHt‘oP Branched
the indi'vidual itens
alke@ahorﬁq@/ﬁlylrgf& thqu %,ﬁjgms,é{r@atur%tgg stg@gh%gj@rqr}c@ﬁql alkenyl of 2

to 6Hasicel dtoms shbsilted @AtH & enC@l-bp BYchﬁme@ocﬁm é’r‘ﬁ-‘phenyl
| asti ¢s, 302 Stalnless 45 Starn

K— nel , . M50,
R 5 abiey (ot o3up Capdslinacd B, el HoRCRGRE, Wasrein K s
seleﬁteail frore g%, grbuml@’isﬁd’dmg af A Qﬁialkaﬂmefé?r@c ﬁ)td:eoélﬁ’yl bRRDEQ cidyl
as are. ealal own in the art. [006
and Bhriotinh fen Bpianl MRveR en AT Tt bhEeahgURe W pasticular
emtidirieritLihe ofHer egyRenicafy UMurafed&nolﬁ)h‘?érs afe & m'lw@reoééle'cfbd
SpITe cases % eatfer than 50 nol e based on
from the group consfsting of acrylic, methacrylic monomers and allyhc monomers
[0065] In a particular embodiment of the invention, one or more monomer compositions
is fed to STR 26 by way of at least one of the inlets, and the monomer compositions
include (i) a donor monomer composition that includes one or more monomers according
to structure (1) and (jii) a monomer composition that includes one or more ethylenically
unsaturated acceptor monomers. As such, the monomers are converted to alternating
copolymers by way of the process steps described above. Further to this embodiment,

the monomers of structure (I) can have a group R? which includes one or more functional



total nunber of noles of nononers in the nononer

conpositions in (b). Also, the amount of nonomers
wW@ews/nsi3ng to structure (1) do not exceed 60, POT/ESI084/037525

cases do not exceed 55, in o@ er cases do not exceed

54, in sone. situations do not-éxceed 53, in other

situations do not exceed 52, in particular situations
gravps-siecisdisem egaxy sarbonylisaicis hydoxy, eawdd, onszalioe ranttoacetate,

|s&)§'ﬁﬁ§cg Hoamae! &F(ygeoérxﬂﬁg%amlﬂ ‘[E?I[II ed Gm rﬁethm:f rggglwa\ Hbethylol

onposi tions of MONOIEr &
eﬂm and sidfopiuen ¢alh apd pamiaciude mmweaa sagnted fndnasnbetlylene

cip BB, RABNAGRALL SR ANy FiEE. AGRbRE TR
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o, S BB Ry S SRy B hors Aoy by tuetire )
Wl‘@m)hfrqan @Iptignaﬂw irminsle at fesistidredfunctionahgroopref orenommeretseRidted from
i A SR B o, SRt | B g, pecacaas
'SQWMrcaﬁbarBatd,eamme,darame 28lt, mpbterdize arainepthidl, ymethylein ﬁhethylol
etﬂé'é}ﬁé{ﬂ’f‘éﬁl nmononer conposition at 30 nole % then

It 1S presen at a nmolar excess of 5 nmole % n this
[0066] drel Predditiona embodiorent, abfeast onechom@mér Jompsitive #e(dY) car be one

or o rtho PR edi o 35 dle, SRR B e BB AR
subgiityted Brefiil stysenesnviopl thers; asesinypyriding. nol e % in sorre
| tiatd ans u

[00?5'7\t Z@Eg\ Qgﬁa&ﬁga‘i'\gg Fih g‘iﬂv gtrlénslr{é 'ﬁ'%)p esrﬁ §r§(ﬁlﬂ) &5 Jurgheg r tlgg %e
respif@graoneol@er gcpmmsnttm aﬂt@r tiie polgrmarizatiop pesens isatubstamidligr

h
coﬁgﬂa?ezguﬁl g\%g Bﬁ‘@aofﬁepﬁrfyﬁgﬁﬂgﬁﬁﬁs are &rg:gga%rr]?%g? inte thg copolymer.
In abavl@ulah@mb@ﬁmeah@w foettionsigramys ioforpbratadihioeke camilyrest are one -

or ﬁ'ﬁé@é%leét?@ﬁ?ﬂg e})%h/ evgbg:txylﬁvae{c hga rgk%?ﬂ%qutj%fo?(ggcélgg acetoacetate,

Isopmalitér sarbamate momee, anzne saly gnatetnizesitarniog Lthiel, (ethyild, methylol

\o[t€SS using the inventive process because
Eth%ﬁ%tj%gk%@b'l%sag STRs-are mai ntai ned hydraulically

| [0068]| [The praskntinventionis alsdnélr@:tedstosuwbelvmts prepyred cby\tl&puﬂfzentnve

' structure
e SuchREbGY S e 1 RO ARG PhBes ford i

acadipgrter strusture |(1I) thed eltéroate afangtthe polytbectiit with késidalel from

acée?ﬂkdr n‘%FBr’r%eranda‘?w rIﬂ%dergrlit o? {P}e?ﬁ\gqnglﬁéshg%%éerﬂ caﬁ'g?nomerg can be

nmponent's, encouragr n
one:@mewesrhompm{are@sm}rdmgam smdwrdl(m&znwrreﬁ othet monoRTers ae,used in

vt pEPEE, B PRASAEf SFRER 0B oot
resighine fram tbe manomess ’(nlak/are u=ed erIhe Protesy., Ejrbbdiments of the invention
provide that the segments containing alternatmg residues from monomers according to
structure (l) and acceptor monomers make up a least 30 weight percent, in some cases
at least 40 weight percent, and in other cases at least 50 weight percent of the resulting
copolymer. Also, the segments containing alternating residues from monomers éccording
to structure (1) and acceptor monomers can make up 100 weight percent, in some cases
up to 95 weight percent, in other cases up to 90 weight percent, in some situations' up to -
80 weight percent, in other situations up to 75 weight percent, and in particular situations
up to 70 weight percent of the resulting copolymer. The segments coritaining alternating



R13 Rl 4 where R11, R12, andR14 are independently

sel ected fromthe group consisting of H CF , straight
woeoososezehed al kyl of 1 to 20 carbon atons, arBRCT/US2004/037525

unsat urated strai ght or branghed al kenyl or- al kynyl of

2 to carbon atons, unsaturated straight or branched

al kenyl of 2 to 6 carbon atons substituted with a
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averdgediotecuiar waightdls) / rurebensnenage maeptasiwaigh (Mn)-(h)
mS@S%g{s%@ C}}?!éetrrﬁys% IHEWWBCLSF&ﬁte‘?%ts%eE HRPBiS, I, r&ﬁ‘ﬁ\/l are -

renes styrene SUbStItUte
dammyad firiny gelrmmeatlcnwhremﬁt@g@phmmmgmVﬁtytgneﬁé@WérdS

g %egsbpg W ré:gﬁﬂ% 9k th% Erés@?ﬂerﬂétheﬂ mdy1R RAi8%ESSa starting

reac
materlal for the preparation of other polymers by using functional group transformations

by methods known in the art. Functional groups that can be introduced by these methods
are epoxy, carboxylic acid, hydroxy, amide, oxazoline, acetoacetate, isocyanate,
carbamate, amine, amine salt, quaternized amine, thiol, methylol, methylol ether, and
sulfonium salt. V”

[0073] For example, a copolymer of the present method comprising methyl acrylate will
contain carbomethoxy groups. The carbomethoxy groups can be hydrolyzed to carboxyl



resul ti ng copol yner conposition, after the

pol yneri zati on process is substantially conplete, such
W bas/ose3es or nore functional groups are incor ppCHUSZN04/037525

into the copolynmer. n a partigul ar enbodi nent, the

functional groups incorporated into the copol ymer are

one or nore selected from epoxy, carboxylic acid,
greNRsr B iRzansesigriied wathanaleehs) todean ﬁlﬁc@@ﬁéond'@eyamfﬂb@ alcohol.
e g moR o R B SRS pylefieatoan
amigde ob UEieg @PriMAR: A senenfary amioe, cqan @@t@avertﬁdctopm goregsponding N-
suBEtﬁ@t@& i (@/ élhﬂal‘lf‘\ﬁ%ﬁ! avﬁam%%g? a§léﬁhr¥oeﬁgrb%r¥ﬂ§r&1ec<?a@| convert

be descri bed as having residues from
theglomrarniigned canalynesriaf éhg presenianetacd @rafdﬂ@nammmwamde or, with

etioihe. G5 8h Ny-M %ﬁ%ﬂﬂ& ﬁ'ﬁé) i\ %ﬁlﬁgé)thgé H@tfoﬁalltg can be

an enbodlnen |nven or non
furghas cpevesied tean ﬁm@hn@ by nleh)sirammo rTmerwammmmlde ean be further

rehdtdd With %sﬁoﬂét@%rucgggt%@y%n? %r%‘?\g &mace%ee ?&Eéspondlng

process, portions ner ¢ can inc
ur@’tﬁﬁmﬁ)fwmhqnﬁb@pgb'mre d hﬁ%&sir@nﬁé@ﬁfatlom carebermroeda pst tb lcabvert all of
t
th@f’%\?&ﬁ Jﬁ)p?rtot] o Bl; Ge%ﬁlz%%asrﬁg%ggﬂaﬂﬁghsleé\fmir na% BY&HQ a%methoxy
9T¢L§>§|"@Fa@t5 from nononers according te structure (I) and :
[0@1@]: @%59;5 %@ggggﬁ ET, e‘m;rlfv@ub%d ifitd tﬁﬁ%ﬁp&?mg\leéfqn R%@Eﬁterﬂ%tnod directly
byéﬁ@é@b@tdyl aayategp tfm«rmyrryzﬁérpmaratm arfirineetubyt fungtional group
traﬁ%%ﬁtl&%r o 88m rgﬁé‘@f aFER: e%?jtlélt@ ﬂ@iz Lés?&%ﬁuﬁé%%d‘ahon in
reS| dues from nononers accor Ing to s ructure
heyeerohIar torBPRYEIreURSAISINGK perapidGurle ag erqxpacstintacidi Miternatively
' oné %Qﬁ 8&%2%?1 Fé’rb&%ﬂ Q%éﬁglhg t&)g@@ﬁ&ew h){dr@lxﬁg he rd{a&?@gé abbve, treat

ercent
the/\féarg@tyl B@ptmad copatyrermth eftichieiohystiis then albaIV’@ predugietthe epoxy-

furlkGbiest '&Bpol?‘ﬂé’r ITHaRE 'ir‘aﬁ%ﬁﬁatﬁ;'ng l&Qﬁ EEB%]eLb%rrEe% dt }Qﬁé&mely orin

per cent the resul t1ng COp
patto nberesuiigy erewr-fuactionpl e@mﬂm@ dan@afnﬁmm@ecawdb tréi ng

apbx%pﬁlété %@:fl\}é" I?yd%éen%t%ﬁ& Péa%%n%qg g{Fﬁ{ daﬁ cg% ugr s%ﬂ%es

he copol ymer©as-In
[00r7éhd;bld@év|\metmsmaﬁ hamtrv@lqedsilrasﬂyrt@mg aetiyd:bmkémcpm &jonomer

suh AOhRIFHGA r¥I9{e ih I?ﬁeb ¥RMdr the Esérlt tt¥c{$ or they can be

conp05|t|on t results rom-t resen
introdueadshit fuaetiopak greep sansfommationi By trreatlraq theanadbdxglausctional

coﬁ’&*rﬁér bRl ?o%v@% n?%%}é? oné1 @é’r? 81%%8& Q‘Eggro%ﬂ &%{)nal

or art to nake
po memswtabtﬁmlasn@umm@umre r@ttuemct)to aibylene oxzide Tirepylene oxide,

buigfe‘?né%%e'a% néjd?z‘:é%aﬁﬁ?att utilize transition nmetals

Lew s aci uncts in preparing the present
[00Z6lpd h9 ﬁ’@@VGCQﬁﬁﬁﬁbﬁ?d hyshioxyt-fnctiénal eppalyregrswas derfathdreeacted to

fi SlineF aL,i

oS Spal s, D2 BRDEE Ay PO R UM gues can oo
treatﬁdw ratcartwmvi@tm ageat, suomasimethyl carbamate, to produce the
corresponding carbamate-functional copolymer. With diketene or t-butyl acetoacetate the

hydroxyl groups can also be converted to acetoacetate esters.

[0077] Isocyanate-functional copolymers can also be produced. Copolymers of the
present method, which contain 2 or more hydroxyl groups, can be treated with a
dnsocyanate such as isophoronediisocyanate to produce isocyanate-functional polymers.



transition netals or Lewis acids. [0070] n another

enbodi nent of the invention, the resulting copol yner
whawsas4sod ecul ar wei ght of at | east 250, in naPgT/TaRe$037525

at least 500, typically at_kgast 1,000, and in sone

cases at |east 2,000. The present copol ymer may have a

I I ght - of 000, 000,
Primasy SOV BRIy FEG R, R R e s ggduce
|Socyﬁn§t9ﬂ|§%t|9,%| Certain applications wll reqw re that

cul ar’ wei ght. of the present c
[0078) deeig furstiowity qafmgwﬁﬁorea@&do IR th %98%‘8@“%%’%”98%'& pgthod
by a\‘l\P@rrﬁﬁér@ @B@h%%%rﬂ tarbssesd gidupaan b@hﬁrdmnb@@w Rydrolysis of

e copolynmer i's sel ected base

estemgﬂpmStm the eapatymer ©llowed BYireREPPBIA LA P %?33 can be
mtr&ﬁf&@{j %ggFep%ﬂFTB% AreSdht cOpSy B! Wit AREmiMR fafdtiondl dohgate, such as

vary i n any range of val ues inclusiye of

dlm'ethwlggumeimé acmﬁw éollcup/@g-,by] prgtoaattpgrqf ithe N0 SAYRFi acid.
Am{}\% staﬁ§ cé YIS bk ‘?fﬂvodheé‘d B’P}éé@hrifﬁ Sty fUMl@KaI(oBBblym@f with

yner produced ‘usin resent net
ammyplamlahyﬁCtl\erbYde Qpntawnaaﬁwtfa 9 @é%m{"lﬁ‘aﬁ"’éwgh acid. .
Quét&@faﬁf"érh%ek%?’%oﬁé]@?‘o@ps%r t&Rgry sﬁhlfé‘)ﬁlmﬁ ﬁ@%ﬁscaheﬁﬁnﬁrcftﬂl&ed into
erein and in the clains, % gdltzﬁe%\[\séw}(h
theicap@ymet ey ideatingAnmpexy-Funeienab cprAlYBe Hherigaeitnetho a
tert&aﬁférqn{e dHEfag eregpgcﬁ%ﬂ/ ah thhre8dnceMr h p/rotmdﬁlﬁr aver age

ar weig M)). nonodi sper se pol ynme PDI
[00e] The prasgnt ngentloggs G@éedpqq‘éplggrlly g5cH 'Mﬂéﬁ é)llowmg examples,

whngﬁ%?er mdredd i QéTHIGQatN@ roﬂg/a&h@@n&hér@ﬁﬁmﬁ@ﬂmmmn@natlons

ystyrene st andar ds.

therebs wilkts anperant F%fhpﬁ%%l*ﬁd Pdadah HalpobarTPS Sekpied. gl pars
an&b%ggﬁtggeﬁgq?lv@ Hior the preparation of other
nmer

ing functional group transformations by.
nmet hods knovvn in the art. Functional groups that can

Exé’rﬁ , Qtlr@duced by these nethods are epoxy, carboxylic
droxy, am de, oxazoline, acetoac

[008@oEyaMwmgﬁﬁmIﬁétd@m%ﬁifﬁf@ they Reparalign pf a §5’§P/e‘iwwé~
co@dyntq&’ <Tf ﬁ)%bpgﬂylen@%ﬁbdx% ropﬁ%fcm’ét@ﬂbu@t S&lateathgsttk hasthadof the

_ ) For “exanpl e, a ‘copol yner of the present
| preﬁemﬂmwrw@nprl sing nethyl acrylate will contain

[00%9 ?@Hﬁg%‘! a%ﬁ%@re aEhStee FeHUBEMRAY CGHspétﬂﬁppéaWVI@@ nitrogen
o drolyzed to carboxyl rougs or transeséerlfled df th
purge systeotor thetmesphar® abevsripe daitdil g igdtewergPupRed from these

tan% ‘f@{t‘\%l readts! J&s@ing‘ 'Pﬁlsafeté@e@f RESTBGHIFRRG PIRiafedder Inc.,

te copol ynmer can converted to an am de

Roaéster. NV FHIARS OIGTOLSE MaH §TSEH o 1Ne GE B CEb s APREpled by
chér% %ﬁe%ﬁbk@ﬁ@@%ﬁ g RURPdd ih vefdnadtdiee 168k B Waidhy signal from

amn uch as ethyl ene di am ne, one can
thecload ee't on the tamkor ement i oned copol ymer of the present

[Od§§]t %ghﬂﬁglg? gﬁsﬁﬂhﬁwgﬁm% ﬂ‘e;g}Wﬁg@sﬁhﬁﬂ%ﬁ:t I70,psi using
sz lum@td \Mmpmmgeczmnme bottom of the vessel by a Pulsafeeder iaphragm
Pump. The tank was on load cells and the rate was controlied by changing the pump
stroke frequency in response to a loss in weight signal from the load cells.

[0083] The reactor was a 5-gallon stainless steel pressure vessel (Pressure Products
Industries, Inc., Warminster, PA) equipped with a full jacket and an internal coil. The
vessel had a pressure rating of 2000 psi and was equipped with a magnetic drive agitator

with two turbine agitator blades. The jacket was heated/cooled using a circulating



further converted to an oxazoline by dehydration. The

N- am noet hyl am de can be further reacted with a
we arbossdE such as propyl ene car bonate t o pr odeCEUB084/037525

correspondi ng uret hane functéﬁn copol ynmer.. These

transformati ons can be carri out to convert all of

t he carbonet hoxy groups or can be carried out in part,
pressaizertywaiensysiem: be verpaimsil nasyusgd derpmwoling with welf watmpr

Ye

neafS M SRURT BR oA el B TbANE A A ERe fling tor
Therreacﬁer W@mmammeqomseipwlaauydml by kaemlmg bankl gre$)3pre on |t using a back -

o0 L0 S T SRR o RTS8 o
pressarebigbénthan thedoiipgppingobibp sontenisy Pregmravias sspmied oy the

vaBSF BEYIrE bt s Rohonels She e e b, Vsl s he -

[0Q8d5 clhefladh ddodowegs 4 stamtest Isteetmdseb(gdpablemfmhlbmbum and 50 psi
pr%%ﬂpe y,frg,gs Y&c&?tu d c |8 @%g %%%@%%t{e}%?aﬁlgqﬁﬁgé eatmé)/cgol?\d UtSvas
eqtiippad Mh raataguia’@r e s\stesn chpabda of pudlchgdfull vmdmaumougblaycondenser.
' i Q. t I

A BB B B O AR Pab B8k Yoo o
thil yesset) gsing anfilkkinghanket @a@e?ursp {\dkihg Pumgol, trech ddesiar Batisn mwa)
deg{gn%’H I‘ﬁiﬁﬁe mLaQ&?;‘chlgF%rgr ﬁ')ﬁ %’Igg fna‘ﬂﬂ%lﬁg% hretJ gﬁ urﬁ S's:eal on the
vehsel aodj«fetlmrredamasdrai ® thel wiﬂeel fdm paaiagmretor of t he pr esent

[O@Lbﬁ‘% ﬁa? ﬁlﬂ%a@%ﬁt&% \M]A{;'Q EMe Ier glljacr%: ftﬁqﬁé a}ﬁ_uc?l Corp.,

Cheolpthé W\@rwaiaemdlto&n‘thd@\@Ia/mntmramsethenynamaesamnThe wiped film

: | | . ‘
4 evgﬁcgr)g(lféggaﬁ ﬁ{:}%’lﬁégk)@f Qe%t@g %S:( s?e%[% Wﬁ’o?ﬂw%??é;%ab‘? 8ftfﬂ(j)y%ﬁjgm Residuals
wen pdiésd thravigh lassvedended eystémtvid wraumputep. afttk grbysiadt @yited the

ool VA OB eRen SREMIRC B RTRERL *Hlm e Ternp ne.

Chadoﬁ@rwﬁmdsgned dpbhrnydie hlgh vl%oosnmmlmhe& meltscwpich prvided the .

vaBHh BLOIAONRYAR “INE LAY aE BRnBAPI S hifERiihabl fdr Booling and

soliditbeddior. t he correspondi ng carbanate functlona

[O(ﬁ)gg qlh%rﬁ%hterngs\{ﬁfl?h%;e%gtt kg ere %re%v K rJt cod'n‘f elréﬁggria{t%’g (?eescribed in |

th@ﬁmewmgt@ﬂ@77] Isocyanate functlonal copol ynmers can
al so be produced. Copolynmers of the present nethod,
whi ch contain 2 or -nore hydroxyl groups, can be
treated wth a diisocyanate such as
i sophor onedi i socyanate to produce
I socyanat e-functi onal polyners. Primary
am ne-functional copol yners, described above, can be
phosgenated to produce isocyanate functionality.
[0078] lonic functionality can be incorporated into
t he copol yner of the present nethod



by any neans known in the art. Carboxylate groups can

be introduced by hydrolysis of ester groups in the
weopsloy4ses fol |l owed by reaction with base. An PET/BE8100$037525

can be introduced by prepari the present copol ynmer

wi th an am ne functi onal acrgfla such as

di net hyl am noet hyl acryl ate, fol I ovved by protonation

of the am no groups with an acid. Arine salts can al so

pe T ntroduced by Teactd '&amp% YT e ol B T ELSRRE 3 Example 4

FeEQRSLY ! wth—amonma jor —an—active
Ty T m=cont a'LbbUg/ =y i'lnlc£ .f.U

i TP aqure ek FES 1
BRI regelQL B, o U39,
1

net hnd wi-th-a tlertiary amne or sulfide,
Fe %;EMJQI Vi he presence of a praotic acid.  [10079]
M&@Mkaqfﬂ%ﬁed i)l Beid part04i8ar|y Hé&2r|ped.474

in t he Bulylagiylalg (/A1 es0.88Ri ch at.452 nt endb298 o |pe 1.298

i | Ihieedrateito seagonflb./mimde H8Brolis ddili fi catldds and 1.77

variations therein willl be appatent to those skil] ed
FeehTame3art, Unl ess otherw se specified, gll parts| and

per cent aged-taaneyl berowdeght . Exanpl es 1-4 [0080] The

f olHeediraig te xeanidrdlb./ohmns 01068 e { he0.p8€par at0.ad4 of | a 0.071

25/ 20/ 55 w w w copol yngr of isobutyl ene/ hydroxypriopyl
Conditimisaindldagtorl acryl at @ usi ng the nethad] of the
pr esent Residente ome (NM)81] Peed tanksg 2 apnd 3prerd 1.2
agi t at ed vEsmpesiea (l0yad crlol s equigpped W thi@ 200
ni trogen pur geessyits @8)f or g0oe af MOLPHET € abgyg tNe 500

[T quid. Tionvegiondat g e pggped| TToga These T@KS [T0 g3
the reactor vessel viala Pulsafgeder (’r‘) Di—apnragm

MoéRr Wi gal €eeder Tnc. | ROChesTer, I\IY) capabl e of{ 800
PST— OUTpUT pressure: MI € BgsF O rg ﬂvm Lé)ilgluiicté441

Dy cnangl ng the S[rome f r&nglJFll(_. Ol5 SJIE pUIH%IGIII 1699
response to the WBVX (A” Wﬁ ggll i gigy TTom z I uaurz 02
cett—omthe tank: _umoi‘] |a||'r(§5|88'v;vas ar‘s('] EG typ»—.61'51
cytHnder—Pressure—wa$ um tarned—at—F0—ps+—ost+hg—N—

Li qui d was punped fromthe bottom of the vessel by a
[0087]| $beé eadpogitionshn fedriagm P2ngnd T kel dtankindratedraleeafld

ol NS B8 A BRI 5 B AR B R
pressgizat té 5Q0psilvathl ppde feediémmn{p@&&ﬂ]eq'uﬁpﬁed w&ﬁbﬂherwm:ofmle The
NI TR G
was\hydrawaicaly full] meloempamtﬂonsrfronmfmnamkscp |2L and B&ad @ssiaticated
res,?jgﬁﬁeahr% G thel ST F5 gése\g ngbe ﬁg\g getgséxrtl eV\@'FR equi pped

rmagneti c
[0088] The reactlon mixture from the STR was fed to a flash tank, which had a volume of

10 gallons and was maintained at a pressure of 150 mm Hg and a temperature of 345°C.
The liquid recovered from a vacuum distillation apparatus connected to the flash tank
contained no detectable isobutylene. The polymer composition recovered from the flash
tank contained 100 wt.% resin solids. The resulting copolymer had a composition of 21
wt.% isobutylene, 27 wt.% hydroxypropy! acrylate, and 52 wt.% butyl acrylate by NMR |
analysis. Molecular weight was determined by gel permeation chromatography (GPC) -
using polystyrene standards.



with two turbine agitator blades. The jacket was

heat ed/ cool ed using a circul ati ngpressuri zed water
wQeyEsem30The i nternal coil was used for cool i NBCTMIB1V04/037525

well water or heating with steam The feeds entered

the bottom of the reactor anttexited at the top. The

reactor was nmi ntai ned hydraulically full by keeping

Exbmplesrandsire on it usi ng a back pressure control

[Oﬂ\égit \Tﬂﬁ Q&BW[&' \{%:Iﬁ/ pressure {I%gtﬁg p@%ﬁaﬁloﬁﬁt eﬁ%ﬁlﬂ;ghra tOP

isopuiytenemfiethyl @cotate/antylic ach esd isobutylesel-bplyl aedateyusingsthe method

o 83 R, S oS TRERATPRb US B o

equiaped)asedescribadi in Macpt&mnarwasmleps |Thp rcesisutseof the fead tanks were

prof G iAR racrie SEQEAThR B IBRG 61 ot or ana

system|capabl e of pulling full VaExamplelsr pExample 6
condenger. A di Féed €atki Bl pressudre cell was used td
moni tor |iquid lisabetyledeol ymer wgs punped fromthis
vessel |usi NgPeesYured iRtankapkpt CGedr Pump (V] Ki ngoPunp,

Inc., CQedaredfitdSto reawa) (offip) gngd T g.giandl e nphten
pol ymers. This punp al So hai ntaijned the vacuum Seall on

the vegSel and Fradishedged materjial 10 the wped 11lm

evapor at or . iGHAYcn/ R (Jhfgd T 1M evgporajor, COW
Fi | mt r yder (bA&yMElg/i: ) ad by6_4,| CoTp.,

Char | otte, NGB Ut s Yo Rty | 0T LITET devota IIIJ#&BI(:‘“I ns
when necessar Y. e W pEd e vapor atorjhada fuf||

ﬁ

j acket rheatedb oS -? gnu' was LddeI e—of futH—vacyum
H Al " Heda neoeaorl-ciret H
e ot gt oy = condgmer oy v
ril-Jn wéihylr QQ yr‘ ﬁninuu N[ '\1#\&” Diiynmn. Syvct An
evapor e v T UUUII T T } T '\J \ Vuuu 1 Ml]H \)yol \wa |
h | e Charl ntt o N _dadqi nnor*l e andl o hi d
Text rorl LILELA YD) AT LI 49 \l, |‘V} A% A2 T 3 LAYAY ] L4 TULATTUT U LILIL t’h
Vi scosi RLHO 1B§?t chprovided the vacuum|
seal fq NCETHRE & [ to 42chilll ed

bel t fllaker fdEMPSRAWNe] Gnd solildifilBatioh [1886]1 | The
cont entls_of _t h&ressiie {Rshks wer e pr pﬁﬂged *‘nnt5—90nLnfl
materi als as @eaversigadwi%)t he fdlloldg t hbl &1Bam
1 Example 2 Exanple 3 Exanple 4 {Feed Tank| 1
| sobut Y| ene Piolecular Weidittank (pdi) 70 70 70 70 Feed
rate tg reactor. (IM/ nin) 0.39 Q.52%076. 59| 0. 892F-eed
- Tank 2 {HydroxypropW., acryl ate (lib./1816) 0] 312084 418
0.472 0.474 Butyl MatMyl ate (I b./[m n2.66. 86p 1212 1,298 .
1.298 M., 9893 6746

e

[0090] For Example 6, the resulting copolymer had a composition of 41 mole %
isobutylene and 59 mole % t-butyl acrylate by NMR analysis. Molecular weight was
determined by GPC. using polystyrene standards.

[0091] The present invention has been described with reference to specific details of
particular embodiments thereof. Itis not intended that such details be regarded as
limitations upon the scope of the invention except insofar as and to the extent that they

are included in the accompanying claims.



Feed rate to reactor (Ib./mn) 1.189 1.57 1.77 1.77
Feed Tank 3 di-t-anyl peroxide Feed rate to reactor
W@ kws0si3ny 0. 063 0.084 0.094 0.071 Conditions PEI/US2004/037525
React or Resi dence tine (mn),25 18 16 16.2 Tenperature
( © 200 205 210 200 Pr essurd “(psi) 500 500 500 500
Conversion (w.% 93 93 93 93 Ml ecul ar Wi ght M 3004
WEGBAM: 2781 3441 M 1517 1593 1446 1699 M/ M 1.98

L7 5725 M S50 SR Ry Ui o

of 4t ipgist enacolefinie m@namer cemprising tbe stapsaff eed |ine | ust

E’rs'_l_%; L?ezgglr En%v?@@ a?Te%@ !)r? pr‘tc-‘:ts Jrfzga s é@%‘fﬁ?ﬁﬁ%@‘%r (STR)
havingiatdeasit ppemlwtnanh aalelalatecmmtblapl e The react or was

T onco 1 ho. GHeyleB0GBRE Ry MBI FoRbEF ot fiodticRis 3 bF STR by
way ofngidasst bmef the inteth agltkreiardt east @ne mndorﬁel’rmlﬂnd ptc?ﬁlonfclompnses
b on e ow .
°"ér§9+é8"§§u a?norn%sr% ﬂS\ﬂé@Eﬁ f?@%%j gnﬁﬁ%“??gla)tc?fgn m xture from

- the STvaasfedtoafIashtank rRth had a vol une of
gal l ons and was mai ngjgl ned @t a_pressure of 150 nmm Hg

" and a tenperature of "345C. The [1quid recovered froma
vacuum di stillati on apparatus connggted to the fl ash
tank_contai ned no detectabl e isobytylene. The polyne

whergindd o5 finess oF BEanghedE 1 Gnalhand IPa%SQ'%FﬁRd tromttae awp
con!;%@nd\bf HethgsS lifead Oéycﬁ’c%r BFBﬁ‘chreG%%% 'da(gall%%ﬂpé]kéﬂw farfl aQké’ryl and

nposi ti on of wt . % i sobutyle
arapfy'dF“E%(?M@WFa%%ﬁtﬂﬂna%'nC'ﬂ%0'5‘20'(/\!{“0%fH[]‘thﬂ”ab&nyiP%t e by

NVR anal ysi s. (cMbl eglbing o\ﬁ@'ogmoré’\ﬁuﬁlaﬂﬁtCShﬁbﬁﬁ&wsb% tIEETR by
per neati on chr omat ogr aphy (GPC) using polystyrene

Wa%?fmé?r@%orﬁépfﬁl'@§ S5 and 6 [0089] The foll ow ng

exanpl es denoggt r %anﬁéﬁrﬁn%’ﬂ%ﬂ@ﬁ@tlé&m |rpti1e<sweélydmﬁ§t thére is
i sobut yl ene/ nmet hyl acr e/acrylic acid

Subﬁ%ﬂﬂ{m%w&vmf sRacgdn mea'iTé? ;usi ng t he rret hod

(e) maintaining the monomer compositions in (b) and the
initiator compositions in (c) in the STR for a residence time sufficient to effect conversion
of the monomers to a copolymer composition; and-

) dlschargmg the copolymer composition by way of the outlet

2. The method of claim 1, wherein at least one monomer composition
in (b) comprises one or more monomers selected from the group consisting of styrene,
substituted styrenes, methyl styrene, substituted methyl styrenes, vinyl ethers, and vinyl

pyridine.

3. The method of claim 1, wherein at least one monomer composition
in (b) comprises one or more monomers selected from the group consisting of

acrylonitrile and acrylic monomers described by structure (llf):
' CHy —=CH

(ITT1) c—O0

wherein Y is selected from the group consisting of —NR?,,



of the present invention. The process was run at |ab
scal e using a 600cc reactor equipped as described in

Wo b@sps4303 ous exanpl es. The contents of the ferdr/Us1MRE037525
wer e prepared contai ni ng na%%i_als as described in the
follow ng table. Exanple 5 nple 6 Feed Tank 1

| sobutyl ene Pressurg ip tank (psi) 70 70 Feed rate to
-OrR a@t#oé-@ﬁm@pd 70R BRg'SFS@Jﬁ?teT—g‘mm thengrowy borsisting af B, linear or
i A i ' 6: 41 - |54
rSLHE) 0.0 b6 136 4 NN D10l Aol R AEEAL A rom e
gredrocansistingat Myroi(elbyieng xidel, ealy(Hrgpyiens) oxided, ibeadort branched C;

fo OB TR Y, SRIGEaN TR CiiPacen b STET [ g bal
flugrpany! g Beqrpaialkye B gHexanesa polyaikxend arodiey 2ikB4and/] dn dthoxylated
trir%etﬁ?llsi?yl Qiﬁ)x%géﬁé ﬁgr?ékﬁg(glg%%q}im%ﬁ{ |SF% %ﬂgl( e';glﬁs %ecgvgl/oent linear or

resul ting _copo F . a conposition o
branghpd Oy tehe aliviiimdongroen sand-Rienglor & oplianatly inclUdeRne or more
| Mol ecul ar wei ght was determn ned by GPC using
fuﬁléﬂ)‘/%?;@epﬁ'e standards. [0091] The present invention
has been described with reference to specific details

of partigul ar TﬁP@r?%ﬁcgﬂaatéaiH"Pr\ﬁ%Fein thel MoMSher dT5FOAEL ()is
that such details be regarded as R
selected from the group consisting of isobutylene, diisobutylene, dipentene, isoprenol,

and mixtures thereof.

5. The method of claim 1, wherein the group R? of the monomer of
structure (1) includes one or more functional groups selected from the group consisting of
epoxy, carboxylic acid, hydroxy, amide, oxazoline, acetoacetate, isocyanate, carbamate,
amine, amine salt, quaternized amine, thiol, methylol, methylol ether, and sulfonium salt.

6. The method of claim 3, wherein Y includes at I.east one functional
group of one or more selected from the group consisting of epoxy, carboxylic acid,
hydroxy, amide, oxazoline, acetoacetate, isocyanate, carbamate, amine, amine salt,

quaternized amine, thiol, methylol, methylol ether, and sulfonium salt.

7. The method of claim 1, wherein after the conversion of monomers
to copolymer composition is substantially complete, the resulting copolymer compAosition
is further reacted such that one or more functional groups are incorporated into the

copolymer.

8. The method of claim 7, wherein the functional groups incorporated
into the copolymer are one or more selected from the gro‘ub consisting of epoxy,
carboxylic acid, hydroxy, amide, oxazoline, acetoacetate, isocyanate, carbamate, amine,
amine salt, quaternized amine, thiol, methylol, methylol ether, and sulfonium salt.

9. The method of claim 1, wherein the initiator composition comprises

a thermal free radical initiator.



limtations upon the scope of the invention except

insofar as and to the extent that they are included in
wo b@sassoehpanyi ng clains. WE CLAIM . A net hod BCTrEK2004037525

a copol ynmer conposition contaj:ni ng residues of at

| east one ol efinic nononer éz?p"ri sing the steps of:

(a) providing at | east one pressurized stirred tank

reactor (STR) having at |east one inlet and at | east

one outl efg (byhd ﬁ@ﬂi\ B%f EI%ﬁn grwﬁé’gﬁw ﬁﬂgast bl free radical initiator is

COﬁpOSItIOﬂS to an one O
Sﬂ'?ﬁt%d Fomihrgreup CafﬁSl$t@§§tf acneéomfnmmpowdmsm ¢anpound, a

p&HORId 8859 _9hd RES rs having the follow ng
structurep IE: . I?% %]{rlg{é@v\herein Rl is linear or
branched Cto C alkyl and R2 is selected fromthe -

group Conﬁint ' Hgthﬁﬁtol%llalm Hbr\gﬁérellnctp{é: hér%xfar fgr agg& 15 ‘one or

Cto C al kyl, alkeny ara
mere sarcted frem thepgroom ad)msystnng@lf byh‘fogerepm)X|de,rraeﬂ1ylre:thyl @atvhe

|t
P S DN L] LRSI dTR el ol Her PRI Syl
PefieXidrsa Hiscrperoxiddsi dedanioylepectxiden lauteyl PERXiiac berbh;aiu;]arbonates
I t
PUHRSIELS RVTbaBkE WaRBeRbed s RIBIRR. [ (b)
and the initiator conpositions in (c) in the STR for a

residenced i ”Err%%&h% %f‘lzlafrr%@f\{lﬁecr&n%?@%for (%n%bu% id 8% or more

nmononers- to a copo
sedfickachizen |thﬁggrph@cmmmg 9B A- %enqzb)s(ﬁtqyem\&ajermwpdo,ﬂ -t'he
az@HkEﬂohe&aJ&%r%ﬁth@dZ of. ?%t%b"i’élé.ﬂbut))m{n% pa f%zéabq t one

nononer gg?OSI ron In

metbrierpienag e iy drachierithe2-F atepistomsiisllivtgonirile), 2.2
az%f)llé(rﬁ&ﬁomf? Sﬁ Qt é%o%%t(iﬁhléf rﬁ&ﬂ?lval nr{yle SLY! ra%gﬁa(vﬂeﬁ%ﬂltnle ), 2,2'-

substitute renes ers
azghisi2anatayl-¥- @1 W@romtmwmmﬁorwrmdm 4 mmmcmndpeamno.c acid),

2,906008 NE&.P%Q{V@% stﬁ%?{inﬂd%Q% D] '5%&3 §%8$ropane)

mononers se up- consi
dibyergahiomider 2.R eazahig( MNr—yllmeihylm)sréJuiyramwmel) bibglddoghloride, and 2-

(cﬁBéMS&IHﬁcﬁ iéddutyronifiid. =CH

13. The method of claim 1, wherein any of the monomer compositions
contain one or more of the monomers selected from the group consisting of hydroXyetEyl
acrylate, hydroxypropyl acrylate, acrylic acid, methyl acrylate, ethyl acrylate, butyl
acrylate, isobutyl écrylate, isobornyl acrylate, dimethylaminoethyl acrylate, acrylamide,
chlorotrifluoroethylene, glycidyl acrylate, 2-ethylhexyl aérylate, and n-butoxy méthyl
acrylamide.

14. The method of claim 1, wherein after discharging the copolymer
composition in (f), the copolymer composition is fed to a flash tank. - |

15. The method of claim 14, wherein unreacted monomer of structure
(1) is substantially recovered from the resulting copolymer composition by applying a
vacuum to the flash tank. -



(I'1'1) COY wherein Y is selected fromthe group
consisting of - NR,-OR-0OC(=O-NR 2, and - O; R3

w0 2008054303 ed from the group consisting of H |[|PCEHER2004/037525
branched to al kyl and Iinear qor branched Cto C
al kylol; R4 is selected fr orAa he group consisting of
H, poly(ethyl ene oxide), poly(propylene oxide), |inear
“or brancHéd t dhemgthkgd of caityldowheegirythe cab@ismet campbsition is

di Kyk ' branched C to C fluoroalkyl,
'S?pﬁjgr oe{Pﬂthgﬂgér}@h%r oaral kyl, a siloxane, a
pol ysi | oxane, an al kyl . sil oxane, an ethoxyl ated

trinmethylsilyhk,.si a. pr e .

trimet hyI1Zi | lehéi“{‘eg@‘Zf;&%g i &””s”%?éé‘%f?h%fﬂﬂ%ﬁhe gppolymer
compesitdrein (- the comlgh&rdontpaskion ds mixedpyithansbiiedt.and/ or R4

optionally include one or nore functional groups. 4.

The nmethod of claim, wherein the nononer of structure

(1) is sdBect gtiefnatmd dfelaynddpwheredi theiragvefed unlreaCtedd
[ W tyl . di t ' ol .
o PR LR ) SR 500 S BRE SRl S5R S0l 1

group R2 of the nononer of structure (I) includes one

or-nore fyncti .sel ected from.the grou Lo
" consi st i Hg of Lrgggj'x%}%dggr aé'i)e/‘ll’ reeEn [T,e TRYHFR ',mea'ﬁiﬂafe_,STR In
(e)dxtrigm|5 mimutesde sxdwetsat e, i socyanate, carbamate, ami ne,

am ne salt, quaternized am.ne, thiol, nethylol, '

met hyl ol ether, and sulfoniumsalt. 6. The nethod of

cl.ai m 3, 20her éhe méthauodf wtiis 1atvhbedsthesesidénoadimedinahe STR in

: - r e grou
()% 8P ot HindBHi o BEBEIRTF L8R 5 Pl Blpe mppomers o
strgstiared|)iinte theagapolyase camposiiigocyanat e, car bamate, ami ne,
am ne salt, quaterniized am ne, thiol, nethylol,

“nmethylol ether, and sulfoniumsalt. 7. The nethod of
claim, ®&hereiThe afetled dflckirodnweeiromixirfg isappiterty the STR in (e).
copol ymer conposition is substantially conplete, the
resul ting copol yner conposition is further reacted
such t haR2.oneTbe method df ahairhitpwhaéregr i pixiray ie applied in (e).

i ncorporated into the copolyner. 8. The nethod of

claim?7, wherein the functional groups incorporated

i nt o t he23.opolpermetiadef olaén dr wheret 3 baeciressufe omtidnealve is
poﬁﬁo‘ﬁga o?w%g‘%ﬁtﬁét.ng of epoxy, carboxylic acid, hydroxy,

am de,” oxazoline, acetoacetate, isocyanate, carbamate,

am ne, amne salt, quaternized am ne, thiol, nethylol,

met hyl ol ,gt he ul.foniymsalt. 9. The nmethod of
claim, %\ﬁ'er e;h'r]]e ?\%ﬁqol%rﬁff: %ﬁ‘grwﬁ%rﬁﬂ"o@?tpf%ﬁ“r@dﬂ’hﬁ gﬂg IS
maintained at a pressure above the vapor pressure of any monomer in any of the

monomer compositions in (b).

25. The method of claim 1, wherein the pressure in the STR is from
300 to 1,000 psi. ‘

26.  The method of claim 1, wherein the monomer compositions in (b)
and the initiator compositions in (c) are fed to the STR by way of high pressure pumps.‘

27.  The method of claim 1, wherein the"monqmer compositions in (b)
an‘d the initiator compositions in (c) are mixed prior to being fed to the STR.



a thermal free radical initiator.10. The nethod of
claim9, wherein the thermal free radical initiator is
W@ 008054305 f rom t he group consi sting of a per oxPABUS2004/037525
conmpound, an azo conpound, azpersulfate conmpound, and
m xtures thereof. The nethod“of claim 10, wherein the
peroxi de conpound is one or nore selected fromthe
‘group consisting of hydrogen peroxide, methyl ethyl
ket one pejgoxi ,
por ol dec? di - mCIBESISIREE SH thelels g  bottom
pO@pa@WﬂmﬁﬁTBX|des decanoyl peroxide, |auroyl peroxide,
per oxydi car bonat es, peroxyesters, dial kyl peroxides,
hydr oper oxi des, and peroxyketals. 12. The nmethod of
cl ai m 10_2%herldiemathed efxalaimddfpwbackin theonencmmermompositions in (b)

ong Ry O B BRI % Bt

azobi scycl ohexanecarbonitrile,

2-2' - azolysi Sgﬁgté%(gﬁ[@@ éﬂ% rgmr ngﬁ}elﬁ@%%%gerature in the reactor is

nmet hyl pr opi on or i
maitained abb teZeratetengf floot §o@niotacoP@) , 2-2' -

azobi s(propionitrile),

2-2' -azobis(2,4-dinethylvaleronitrile),

2- 2' - azoBils( vdhemwihdd ofl cgim 12 wiherem after discharging the copolymer

co @Eﬁgﬂoﬂ '%6]55213%'8 Wrﬁ e%?g)%ﬁi{:% g ggg}:gn%aéq'lge]

azo
2,2 -azobi s(N, N -di rret hyl enei sobutyr am di ne),

22-azo s(2-am di,nopr.opan chl or.i

2 2 asone( N RE TR RERHy A e BHEREDT BFichPrigner compositon i fec
frouti thy decortdl TR thea third TR and discharged therefrom.

(car banoyl azo) -i.sobutyronitrile. 13. The. net hod of

claim, wherein any of the nononer conpositions
cont ai n 88e oMheworethaf oftckdmBd nehereth thelcepsigder capmpdshion is

. istin drpoxyet hyl acryl ate,
dﬁ%ﬁﬁ%&%ﬁb‘%%e%"g‘.dgﬁéa@aé}/‘j?ﬁm{ acid, nethyl acrylate,
ethyl acrylate, butyl acrylate, i sobutyl acryl at e,
i sobornyl,,acryl ate j hyl.am noet acr
acryl ani gé b%%ﬁ“?‘?drﬁiﬂ‘%&?hvﬁﬁrﬁ& Ic%‘?lg@?r composition is
diseltargédfrem tRe ﬂm’d;ﬂ'lffevo)d flsbrizmiat e, and n- but oxy net hyl
acrylamde. 14. The nethod of claim1, wherein after
di scharging the copol ynmer conposition in (f), the
copol yneB5conjibs ineittan dfsldirad, vbeirf éf@fdliﬁm’ging-thé'b@)olymer

wh f
cofGeAIRH 0 She P OShes ot B8 S AR S oSl
resul ting copol yrrer conposition by appl y| ng a vacuum
m 14, where

to the flLash of

t he copo%@rrertr g&th?? %"qugd‘fv %rﬁg'ré GOWWQW@WQQH IS
distremged frormtiee Wmeffmd evfiparbtar to a flakee Itcﬁprﬂvuaé ey copolymer composmon
in adwfc,o?har gi ng the copol ymer

37. The method of claim 1, wherein the monomer compositions in (b)
comprise greater than 50 mole %, based on the total number of moles of monomer in the
monomer compositions of the monomers of structure (1).

38. The method of claim 37, wherein the amount of the monomers in
structure (I) does not exceed 55 mole %.



conposition in (f), the copolyner conposition is m xed

with a solvent. . The nmethod of claim, wherein the

w0 e@sweresl unreacted nononmer of structure (1) POIPR108€637525
a portion of the nonomer coggé)sition in (b). . The
met hod of claim, wherein t residence tine in the

STRin (e) is from5 mnutes to six hours. 20. ‘The
met hod of claim, wherein the residence tine in the

STR in ( i's per. o f .ti suf.ficient to

i ncor por g%)e at é%%boc(;%fo%ﬁ“e@hgfe'? RBS REMGHRpIdhe monomer
combositiéns i () izcludd ond drancrepesiyuey darivep @dit bther. etRylenidd)

n%t hgd of cl ai m., V\,helr (?i n, m Q{/&g is applied by the STR
unpgiuiElyd monomeis of QRIGIAFIMEUES YN wherein no mixing is

applied in (e). 23. The nmethed of gbaim, wherein a

back pressure contr ol gvlve i itioned on the

outlet. 24. The nethod of claym \ wherein the pressure

“in the STR is maintai ned atrd presstire above the vapor

BRSBTS EBBBEhY el 05 RO e g1y, .
straibkt qirbearzained alkyl oftfletoSPRar¥oNf atoms 3091, onsat@@edpriaigh? 6r branched
T TSI 7 50 P S R PR o SRR 481 o
to § ganbhe aBTRs bybstituedokittha aloper SeCecysloatisl, haferocyblgl and phenyl;

197 f i i. itior -
R B Ao By B, CRCOR), PO W8S
selpeted ifrotrotheairenp ¢angisting ofhid, BTkalisnefthe Crdb iRadilif grolip, glycidy!

, . ai i j rtion of
ant ey SHEH Gt Sk b Bl Be on o BodtBpbARl | 2
nonomer conpositions in (b) and the initiator
conposi t iygns i I ' [ .
30, The 12t nod s @ HRR, WAL RetiircinitEhy .
unsateratesiaponemers anpme ai mer selected feomp dneagronp corisistingrof B@thacrylic
; nmet hod of claim, wherein after
moﬁ?@%hﬁ% %&“?Wé’”gﬁgﬁ'ym conposition in (T), the
copol ynmer conposition is fed to a second STR 32. The
nmet hod ofy4cl ai ref:n .t : [t .
e fod fom ¢ noe SRR AR B B AR BRkE hnerein.
thedhercheerg eadtinidatefsranerintroduced to the STR at essentially the same rate as the

copolymAer is withdrawn from the STR and any unreacted monomers of structure (I) are

removed from the copolymer and used as part of at least one of the monomers

compositiohs in (b).

42. A method of making a copolymer compoéition contéining residues -
of at least one olefinic monomer comprising 'the steps of:
(a) providing at least one pressurized stirred tank reactor (STR)
havihg one or more inlets and at least one outlet; A ' '
(b) feeding one or more monomer compdsitions to an STR by
way of at least one of the inlets, wherein the monomer compositions comprise
Q)] a donor monomer composition comprising one or

‘more monomers having the following structure (1):



33. The nethod of claim3 , wherein the copol yner
conposition is discharged fromthe second STRto a
wo b@sls43enk. 34. The nethod of claim 32, wher ePCI/UR®04/037525
copol ynmer conposition is di sggar ged fromthe third STR
to a flash tank. 35. The net of claim, wherein
after discharging the copolymer conposition in (f),
the copol yner conposition is fed tofé‘ wipe film
.evaporator. 36. The g4 hod iy, cl-al 435 wherein the
copol yner conposition is di scﬁarge fromthe wipe film
evaporator to a flaker to prow de the copol ymer

t fo Th t hod of cl
WA i IR et 5 b Sl 448 roup
cogsﬂet&'tgaff nﬁé’tﬁﬂ Iﬁ%aﬂ@y@nc%r bReREd CNtd OF IS, @Ikeﬂur@@r aRfaryl and

none r conp ositions of
ar %@%&Pg "\6”‘? fb‘i%nm'a?%@cwud%@e %Wéorﬁéwman%@mpal aﬁd37

wherein the amount @ t hameRAERIMIoRItiSH Ibaﬁ.bhg.ﬁg 6hd or more
d es ﬂY]”B?% @sd 55 nole % 39. The nethod of claim,

eqRiCePI8f MPRRMABhomer conpositions i n (b)

i ncl ude one orcyTor Geddisd SHeEs Ak iNBStof E&ﬁﬂ)&‘itl&%& to the STR by
to%l eni cal | Hns turated nononmers of general
E‘FBF@O(qgf)t e{¥etiherein R11, RL andRl4 are

i ndependent | y (8l eghagtaini@thé h@u@ré%nnqwgmtsbergtrﬁi thBre is
rai ght or branched al kyl of 1 to 20 carbon

Sugﬁtﬁ’ﬁ?ﬁygi’f OrUﬂ%%ftﬁﬁ’P‘é?@&h%ﬁrgrght or branched al kenyl

outr al kynyl of (@ to rﬂeﬂntamrr@qﬁe AloPBmer BOBPGIRS §4l(b) and the
strai

ht r branc eﬂ %ké of 2 to 6 carbon atons
ml%gsqo qﬂs anwnt )Qt & é a@sm@ne@gmgépf@pnt to effect conversion
of thetresramyarh Yo a@B@blj&h@rrbdmpoB&uanlahdsel ected fromthe
group consisti Tg - COOR15 wherein R15

i's selected fK I‘i’éscb‘?r@lﬁ‘ﬁ tE%ﬁ@%/%\fmwgcomporsr,ﬂoaﬁymaxaf the outlet.
netal, a to C al kyI gr oup, glycidyl and aryl, which
can opt| onal | ﬁ,hl ncl ude one or nmore functi onal gr oups.

40. The A8t hod "§MeNey photaim 42, wheliein atHeashPRe monomer

co@ptsicningB) tcompHRsabHs aF MErd MBRGIRES s@fe%té&{fﬁ)nﬁ)fherﬁ?&?p consisting
met hacr yl

sel ecte lg? g t he rou consi sting of
of Sh¥BReTLOSHE t¥f9P PR ARFane. Substityied fEiHbEYEReY Vi hethers,
and vidpiey@itimd. as a continuous process, wherein the
mononers and initiators are introduced to the STR at
esséntially the sane rate as the copolyner is

Wi t hdr awa4f 1 oThb AeetSkRo RISy wWHEHRAUI S5t BRE ATRbRePT
structur re
composmon m?b) cc?mpnses one or more acceptor monomers selected from the group
consisting of acrylonitrile and acryllc monomers described by structure (I1l):
CH, ——=CH

(IT1) c—0

Y
wherein Y is selected from the group consisting of -NR?,, -O-R*-0-C(=0)-NR?,, and —
OR* R is selected from the group consisting of H, linear or branched C, to Cy, alkyl and
linear or branched C, to Cy alkylol; R* is selected from the group consisting of H,
poly(ethylene oxide), poly(propylene oxide), linear or branched C, to C alkyl, alkylol,
aryl, alkaryl and aralkyl, linear or branched C, to C fluoroalkyl, fluoroaryl and
fluoroaralkyl, a siloxane, a polysiloxane, an alkyl siloxane, an ethoxylated trimethylsilyl

siloxane and a propoxylated trimethylsilyl siloxane; R® is a divalent linear or branched C,



renmoved fromthe copolynmer and used as part of at
| east one of the nononers conpositions in (b). 42. A
woreaokost3ed naki ng a copol yner conposition cont BETURZP04/037525
resi dues of at |east one ol efinic nonomer conprising
the steps of: (a) providing-3-1east one pressurized
stirred tank reactor (STR) having one or nore inlets
to @)CalRY ihBAS brddipeariiR fid/or@)o {_)fl@r%illyf‘nﬁblmrﬁy or/fBére functional
nmononer conpositions to an STR by way of at |east one
greiPSt he i nl ets, Wwherein the nononer conpositions
conprise . (i) a donor nononer conposition conprising
one or nore nononers having the follow ng structure .
(1): (1) @8, /Thomelhed ef glaim43, whersia the mpnospenpfsibctare (1) is
seldted i He & PGp Egnéls?tlné Bf BEb@Achs, URSEBRYIBHS Wbentene, |soprenol
consisting © ,l'inear; cyclic or branched Ct
ang raiktyas, theerbny | | aryI al karyl and aral kyl, any of
‘which can opti onal | y i ncl ude one or nore functional

groups; and (ii) a nononer conposition conprising one
or nore byl eHiegapthgd ghdaimdaMeereip hegrarp RoRbiREracnomer of

stvg%é %ﬁﬁﬂblﬂ%#’&% &f m&%rfﬁndtlehél'g%ﬁs s%%&&ﬁ'r&rl‘n ;R{eggnﬁgp E&%lstmg of

one or nore of the inle
epony, mashom/ ngeq'qhéwﬁmzmu gmife\apzoline; ﬂ@tfeﬁqatéﬁedwqyﬁ'a@te carbamate,

angﬁigeﬁ?lh? salYl bﬁ‘t aihibed .JaMmEOthﬁJI rm@thyléﬁlaﬁférthy‘m%%r'efhdtémﬁ’onlum salt.

ali ning the nonomer” conpositions in (b)
and the initiator conpositions in (c) in the STR for a

resi dencegzt i merihbinel 8htiaitP4£ HRedin YORYBIS] ANeddh ohd Runctional
mononmers to a copol ymer conpositi on;

grevmsehriegINereselesipgdiophibe aeMpRRTSIStian obgpq(mg,cqslpo&yh%acxd
hyd Wx&/eémld@?’oxa-%ﬁwé‘%tzaggcéﬁteCl'sé’éy%hél% ciBsmeie) aRiing, 8a%e salt,

one” rononer conposition in npri ses one or nore
quatribired amins, mle@eﬂww'@mmqﬁevl@re&m mlfeﬂwﬁgsadif
styrene, substituted styrenes, nmethyl styrene,
substituted nethyl styrenes, vinyl ethers, and vinyl
pyr i di ne.4&4. ﬁheemﬁ*@pﬁ@aclanm 2. azvhﬁreg theyeskiéing C@RO'Y@%{st

siiBRARbcted @H&?tﬁat Sk bﬂn&r@fuﬁ&fmél‘ FESpLAI8 iorpBRAtRd into the
. !yﬁq%tror mononers sel ected fromthe group
po

4
49, The method of claim 48, wherein the functional groups mcorporated
into the copolymer are one or more selected from the group consisting of epoxy, .
carboxylic acid, hydroxy, amide, oxazoline, acetoacetate, lsocyanate, carbamate, amine,

amine salt, quaternized amine, thiol, methylol, methylol ether, and sulfonium salt.

50. The method of claim 42, wherein the initiator composition

comprises a thermal free radical initiator.

51. The method of claim 50, wherein the thermal free radical initiator is
selected from the group consisting of a peroxide compound, an azo compound, a
persulfate compound, and mixtures thereof.

52. ~ The method of claim 51, wherein the peroxide compound is one or

more selected from the group consisting of hydrogen peroxide, methyl ethyl ketone



consi sting of acrylonitrile and acrylic nononers

described by structure (11l1): CH=CH (Ill) COY
wWoL@ses430% i s sel ected fromthe group consi stipPQr/o82004/037525

NR, -OR-0C(=O-NR and - 4; R3 is selected from

t he group consisting of H, 13'ear or branched C to C

al kyl' and linear or branched Cto C alkylol; R4 is
peroxides,tbenzoyl paraxides giidipptyt perokides riirt-amyHperpxitiss, eidupiyene

pe@%ndgg)qlaé}%%refaggy l %o%b?ré)(lde létﬂ% Pe?é l%[ %@F#jsgiggpggelltes

pelbxms(&m,cﬂlﬁlkylqnefb)qideaomxnia(bpeydaxldésl aml panoyykmadd
fluoroaral kyl, a siloxane, a polysiloxane, an al kyl
siloxa e, an ethoxylated trinethylsilyl siloxane and a :
propoxyl &88ed the mathtydlcs‘iclajm 5| Wheraimethe RZo icsmaowhdnaloeebr more

selegt8F Bbmihe SANREFFIRa Fia Y iasob Rt AAniieR: ofll 1 T
azcgmswdshe%ecéibemtrm ﬁdZﬂ-a@bblmlsemlnyréﬁlinla\ﬁmz edzobks(R

ec
mefRREPREreTE) HEMERPide 22 e e DR E b &
azob&r@moprwitnle}melz wamls(ﬁdsdlhieﬂweaferom&le)m amjbiu(ndalerbmtnle) 2,2-
eyl MR B BobRfusRRaiach . ARG RN sanse 00
2 2Sei®aft(Nd\l fdlmemylbeelgmmmpamM)sI Q*P@zobfs(?apmud}nopropane)
oSt 2 25 B U b PG Mg anc 2

(casimmqylamatsebmymmam ne, thiol, nethylol, nethyl ol
ether, and sulfoniumsalt. 47. The net hod of claim 44,
wherein Y includes at |east one functional group of
one or nbde séheuteﬁubdfof@mlmhé ghereih ayros itted mogoraér compositions

contal She of ﬁ'{o?g éy he cfno%%l"n {s séﬁ%ct%’%ﬁﬁgﬁgé Ssdﬁpoéﬁélgtm%n& hydroxyethyl

Acetoace i Socyanat e
acrglatet, hydroaypeopy! aexyladananwjlc wbid odnethlsrbadnyiatel ethylmchguate] butyl

S math
Rl sopthadal Reb i dshtn e OB B e,
chlsnon'rﬁlubmthydmm glycidy raerylamd—etbmlaéxyj; aoyjate, and n-butoxy methyl
ac Incﬁ)dr'ﬁoorat ed into the copolyner. 49. The method of
YRR 48 wherein the functional groups incorporated
into the copolyner are one or nore selected fromthe

group copsi st af, _epox r box hydr,0x
am de, g%zol :Tﬁ%,megr%ogtogg}égp %?e\fvg?%@c%ﬁg harg%u%lgg%?palymer
comapasition iaff),rike sepdlymercatrponitize d fadime flaghiack., net hyl ol ,
met hyl ol ether, and sul foniumsalt.
56. 'The method of claim 55, wherein unreacted monomer of structure

(1) is substantially recovered from the resulting copolymer composition by applying a

vacuum to the flash tank.

57.  The method of claim 55, wherein the copolymer composition is
discharged from the flash tank. '

58. The method of claim 42, wherein after dischargihg the copolymer

composition in (f), the copolymer composition is mixed with a solvent.



50. The nethod of claim42, wherein the initiator
conposition conprises a thernmal free radical

WO piosioag3es . 5 . The met hod of cl ai m 50, wher ei PCT/H82004/037525
thermal free radical initiator is selected fromthe
group consisting of a peroxi-d@-conpound, an azo
conpound, a persul fate conpound, and m xtures thereof.

52. The nBg.hodThé n@tlf&id%f@la;m‘ﬁb&hl@ér@mtthé rek@VEet ARreacted
or npre selected fromthe group

cqﬁgouqd i S onﬁ
MRBAEPSYT SIYCHe HY CRORJERS B@RBion Bk thenBpAgmersamposition in (b).
ketoneperoxides benzoyl peroxi des, di-t-butyl
per oxi des a per.oxi des, dicu per oxi des,
di acy! ?%x. di@e %&’P&rﬂﬁﬁa%é?de(h%mng%ntﬁs&ﬂn%ém@xn the, STR in
(ep&ﬁaxyeumauﬁgmagg%ou@eroxyesters di al kyl peroxi des,

hydr oper oxi des, and peroxyketals. 53. The nethod of
claim5 , wherein the azo conpound is one or nore

seI ect ed 61.0M then@tRdf EEWﬁHQtWH&?ﬁfthe residence time in the STR in

' -azobi _s(4-cyanoval eric aci

(egfc?ori@ chfélww KuiRFarpeate at)least 75 mole % of the monomers of
sticflire YR PleS@BBR P BbhpdditRn. 2- 2' - azobi s( 2-

met hyl pr opi onani di ne) di hydrochl ori de,

2-2' -azobi s(2-nethyl butyronitrile), 2-2'-

azobi s( premi ontid inkefhbd of claim 42, whe [

g 2' -azobi s(2, 4-di et hyl val eroni t rr(lalln n)uxmg 's applied bythe STRin
(e 2' -azobi s(valeronitrile), 2,2'-

azobi s[ 2- et hyl - N- (2- hydr oxyet hyl ) propi onami de],

4 4' -azogés(4 _ﬁﬁ/ano%nt anoj ¢ aci d)
- azobi% (N, Ne ethed 1) ¢ aﬁéﬂ%dmﬂrwamr@wﬁg)s applied in (e).
2 2 - azobi s(2- am di nopropane) di hydrochl ori de,
2,2 -azobjs(N N -di et h¥l enei sobut yram di ne)
d| hydr ocri d’Ehe mepog of claim 42, wherein a-back pressure control valve is

posRish&pomIHeaglet.i sobutyronitrile. 54. The nethod of.
claim42, wherein any of the nonomer conpositions

contain one or nore of the nonomers selected fromthe
group Ccorgy. St | THE PbthBY @f QéMﬁli‘Whe?&ﬁ meaﬂrgf]sure in the STR Is

E\‘/drOéyég op acrylate, acrylic acid,
Mapig Ay Sé" e BhRVPIthVaRer Afessuies By monameymaary of the

m¢rﬁmmbempo§4q6.y§ iat(g). di net hyl am noet hyl acryl ate,
acryl am de, chlorotrifluoroethylene, glycidyl

acrylate, 2-ethylhexyl acrylate, and n-butoxy nethyl

acryl am &8. S55theligthp@bha&NRi2, Ghdtdih fhe pr%@lnﬁﬂ@%trﬁrls from

rgi ng the copol yner conposition in
3085bg ﬂgﬁ'conp03|t|on is fed to a flash tank. 56. The

met hod of cl ai m 55, wherein unreacted nononer of
structure (I) i S substantlal I% recovered fromthe

r esul t i n§7copdinpriasthed aidRIM 4% wheteimihsl penines cpawasitions in (b)
andl ¢he iRRialdr a8Mpbs&ifidns iR (c) aT@%d"fSttmé@TlebyWa@/id%@ﬁ’prmﬁeeﬁﬁ}nps.

t he copol yner conposition is
68. The method of claim 42, wherein the monomer compositions in (b)

and the initiator compositions in (c) are mixed prior to being fed to the STR.

69. The method of claim 68, wherein the monomer compositions in (b)

and the initiator compositions in (c) are mixed using a static mixer.



di scharged fromthe flash tank. 58. The nethod of

claim42, wherein after discharging the copol yner
w@oiposi3vion in (f), the copol yner conpositi onPCHURINEBT7525

with a solvent.59. The net hog of claimb56, wherein the

recovered unreacted monomer” 8% ~structure (1) conprises

a portion of the nononmer conposition in (b). 60. The

‘et hod of70¢| aiTe4pethoghet daim 42 avhersin trertemperatereiimtteheactor is

| ic f j .six hours. 6 . Th
mﬁtt riel ag?)t%'f‘g?’%n{”%%’ﬁﬁéggfﬁ%%@ Cosi donce t i me inet he

STRin (e) is a period of tinme sufficient to

i ncor por at,e atrl | e, % of the noponers of

structur 2}1( 1) ﬁhﬁ?@éb%%g%%%g] %@%%%’?rﬁggi C{?§¢6n1§_rg|@t_he-pﬁgolymer
compobsitohn of (f)cthai copdgmentemsasition iX fegtdoiasseapid BFR. by t he

STRin (e). 63. The nethod of claim42, wherein no

mxing is applied in (e). 64. The nmethod of claim42,

wher ei n &2bac H'hpmﬁabm efhctamnf‘b lwlh‘éﬁdir\’ thel @\zﬁgﬁiet b@rﬂﬁ@bimﬂx is fed
e . Ih od ,of claim42, wherein the
‘ fmbﬁ@g%ﬁ&&nc{%ﬂ?ﬁ%ag@#ﬁi% Aesharasd merérW'essure above
t he vapor pressure of any nononer in any of the
nonormer nposi ti o0 in (b). 66. The, nmethod of claim .
1o Cwher &3t Ao sl Frdhy 7 aneit 18 opgimspesppostion s
disth@0ed frem thé ecohdeS TR tdwflaghf tagk.ai m 42, wherein t he
nononer conpositions in (b) and the initiator

conpositions in (c) are fed to the STR by way of high
pressur e 7punpShe 6@&thdhef amainl ®ag whkreirt thierboddlymeh esrBpdtition is

dis{gﬁ%g%@ﬂgﬁﬁe%ﬁ@p{@% *ogé’ﬂassrﬁtgg b) and the initiator

I ons prior to being fed to
the STR 69. The nethod of claim68, wherein the

nonomner nposi fi Ons | b d the initjator.

conposi t ?ghs ﬁhg &e)?hoélré} %'&e@?ﬂ@?rﬁé{’ %fPesrtdIé?C?‘er 9inadBe corplymer
cofpesitiaet indf), té copaymerd@mpusiioriisfethe atvepPfifrpéwaperdtdr. t he

reactor is nmaintained at a tenperature of from50 Cto

300 C. 7 . The nmethod of claim42, wherein after

di schar girBg t fike omﬂmwme%imgmpwaérfeiroﬂheiogpélﬁlﬁﬁer &chﬁposﬁion is
. onposition is o a,second STR 72. The
st TS 7 WA <ppier 1 o kB S3Br-y e he copsberencgimpositon
indrgfdred fromthe second STRto a third STR and ,
di scharged therefrom .
77. The method of claim 42, wherein the monomer compositions in (b) -

comprise a molar excess of the donor monomer of structure .

78. The method of claim 77, wherein the monomer of structure (1) is

present at a molar excess of up to 10 mole %.

79. The method of claim 78, wherein the monomer of structure (l) is

present at a molar excess of not more than 5 mole %.

80. The method of claim 77, wherein the amount of the monomers in

structure (1) do not exceed 55 mole % of the monomer compositions in (b).



73. The nethod of claim7 , wherein the copol yner
conposition is discharged fromthe second STRto a

wo b@sls43enk. 74. The nethod of claim 72, wher ePC@I/UR®04/037525
copol ynmer conposition is di Sﬁhal‘ ged fromthe third STR
to a flash tank. 75. The neifdd of cl ai m 42, wherein
after discharging the copol yner conposition in (f),
't he copol8iner Thermetbod obeiains4Z epkraedasw quatifiidus process, wherein

T A ' j h
YRR i TR He T DR 6L SR FRerd G 0, i oo v
copelyper istvgthdtawrefrdm éec8TR angiaay 'ﬁdﬁeatiteel %mrgmeéfrg s;;ruztzure (1) are

ho
refRRERorh R cdd ISt o & prd RO Be B s

compbsitiomsxiodb)s of the donor nononer of structure (1).
78. The nethod of claim 77, wherein the nononer of
structure (1) is present at a nolar excess of up to 10
mole % B2 Thecontihbmd @bcadsdommadng wieepsliymet dgnposition

r of s ture (1) .1.s present at .a nplar excess
coff M fesBlied bt atast fnd bbopie aBnRRE cadbrdud B Hes 055
wherei n the araunt pedviditgatieastiore préssufidditimet @ar(d reactor (STR)
! ceed 55 | e % of the pgnonmer conpositions in
ha?'ﬁ?.?g?égs 'H@F%’Bcgat $asLPAP Y operated as a -
conti nuous pr @okess featlirey @enort heremormerompdsitions to an STR by
I Niet are introduced to the STR at essenti.al | .
waly B ok B et o e S 5lep St Po R 3R Pr i shanprises
on&DRrenel meanymears reatigehe falioemerssruofurs{ly.ucture (1) are
renoved fromthe copolyner and used gs part of at
| east one of the nononers corrpositvi/éens in (b). 82. A
-conti nuous process for) maki 8za=gpol ymer conposition

contai ning residues of at |east on ol efinic nonomer
conprising the steps of: (a) providRng at | east one
Utd |z ' [ t
whBF&s KU IR gtué%ﬁ?@dt@% Ol &Gt A ﬁ}%uegge\eﬁ fath e r%Jé ;

one inlet an east one outl et Ing O

CORgFIaIR) matAl. loeafpexdliciobhranchedif BTRolakyhalkeny!. ay!, pkasi and
ardIRE afy of WRich BaebStiondEhEluBe Bhe bEAREe ﬂﬂ@tidﬁ%f‘ﬂ'gg?sr%g the

conposi tion conprises one or nore nononers h
follow ng str @t ur @ee(dpr)g OrnerPrappre imator compositions to the STR by

way of one or more of the inlets;

(d) maintaining the liquid level in the STR such that there is
substantially no air or vapor space in the reactor;

(e) maintaining the monomer compositions in (b) and the
initiator compositions in (c) in the STR for a residence time sufficient to effect conversion
of the monomers to a copolymer composition; and

" discharging the copolymer composition by way of the outlet;
wherein the monomers and initiators are introduced to the STR at essentially the same '
rate as the copolymer is withdrawn from the STR and any unreacted monomers of
structure (1) are removed from the copolymer and used as part of at least one of the
monomers compositions in (b).

83. The method of claim 82, wherein at least one monomer

composition in (b) comprises one or more monomers selected from the group consisting



wherein RL is linear or branched Cto C alkyl and R2
is selected fromthe group consisting of nethyl,
wo evsas430tycl i ¢ or branched C to C al kyl, al kepgT/US2004/037525
aryl, al karyl and aral ky, g of which can optionally
i ncl ude one or nore functionaP- groups; (c) feeding one
or nore initiator conpositions to the STR by way of
of styeersy, suistitutert styriees, methy sty(ehe, sabsiitated meghyll styrdriegLviayl ethers
anh%%%ﬁ rJf'he STR such that there is substantially no
air vapor space in the reactor; (e) maintaining the
nmononer conpositions in (b) and the initiator

comos! LN  Hlidnbd Jir i g SRR SRS,
comppeiltiymr(b):mpmmets ioaA; otrJ anote MohoMem@?mggmm?gu?] consisting
of BRRIRHTE ol SR E o Pe R e ol AR 4TY (o the STR

at essentially the sane ra€E:=s=Che copol ymer is ,
wi thdrawn fromthe STR and any unxeacted nononers of
structure (1) are rédfd¥eéd from t hecsopol ynmer and used
a part of at |east one of the nongners conpositions in
(b) 83. The nethod of claim82y’wherein at |east one

AR SRR PRl B RORY 257, 05 e o

R%ssibalected fronh the groaupnsuemgtyle $|h§airen®,rar31h1b8101ﬁcolt3§{:blkyl and linear

or S ol G Sl s sSRED Bef i Yl B fictnviens
oxidepadi(ropylenanioxids), Icrrmpbr ISteBCl'&lt’GiECptb Gmamylnflgﬁlﬁ ??ll alkaryt and
a3 BRSSP RAOTA e BE AR .
polyﬁl}d)xahlb)ar(}t@fl ‘s’lwﬂaeemmet}ﬁox;&ate@tremtbyisufyt siftoxhhe agd alpr.bpoxylated

o PP 5 A Dk S B o e i o

R*andioc Ré dptiamally nmlck:ylé oaadr honefunctivnabg@oapsied to C
al kylol; R4 is selected fromthe group consisting of
H, poly(ethylene oxi de), pol ypropyl ene oxide), linear
or branci8éd t dh€nadthgd of @dikyd)whessiry the rabianet of atrdcture (1) is

sofE 0 b 58w PERE b e AR ene, sopreno
anpmwh;i'dsdhemef an al kyl sil oxane, an ethoxyl ated
trimethylsilyl siloxane and a propoxyl ated .

86.  The method of claim 82, wherein the group R? of the monomer of
structure (1) includes one or more functional groups selected from the group consisting of
epoxy, carboxylic acid, hydroxy, amide, oxazoline, acetoacetate, isocyanate, carbamate,
amine, amine salt, quaternized amine, thiol, methylol, methylol ether, and sulfonium salt.

87. The method of claim 84, wherein Y includes at least one functional
group of one or more selected from the group consisting of epoxy, carboxylic acid,
hydroxy, amide, oxazoline, acetoacetate, isocyanate, carbamate, amine, amine salt,
quaternized amine, thiol, methylol, methylol ether, and sulfonium salt.

88.  The method of claim 82, wherein the resulting copolymer
composition is reacted such that one or more functional groups are incorporated into the

copolymer.



trimethylsilyl siloxane; R5 is a divalent |inear or
branched C to C al kyl linking group; and R3 and/or R4
wepisonabi y i ncl ude one or nore functional groRPEEUSRB4/037525
The met hod of claim 82, whergin the nononer of
,structure (1) is selected frohithe group consisting of
i sobutyl ene, diisobutyl ene, dipentene, isoprenol, and
m xtures thereof. 86. The nmethod of claim 82, wherein

t he groupqgR2 ' re (1) _jincludes
one or mePo.f aneraney S0 2. wBHEIT b Fcishe Sl ipoorated
inte trestapolymgr efe eposrymoreaselzuied fram thel gipuigatiststing ofepake,
| J 1 socyanat carbanmate, .amne, .

cafBRE 2l pyAtG, R Sheol® e R B B, VARG cortamatl, amine,
amine $aH, glatetnired amdnel thiol, htiyoh reathlo! &Rer, Zhe sottdniuma saif.

claim84, wherein Y includes at |east one functional

group of one or nore selected fromthe group

consi sti 8. of Tapmethodairdiaiyd2, whairdtheyitkitoxgompasitida,

ol i t at. | socyanate, carbamate, am ne,
Co'%ﬁ]ﬂ%ees %@F&{mﬁé@gﬁ%&%l@ﬁat% ne, thiol, nethylol,
nmet hyl ol ether, and sulfoniumsalt. 88. The nethod of
claim82,,wherein the resulting, copo r c osition.. .
i's react 84 su elnheg Odo%fg‘;?%w %%@e@%ﬁgﬁqma?ﬁ?%[ﬁgécagpglator IS
seliented fipar the @doupndonsistineg ofppérpride c89poldite aneizbedmpbund, a

| 2 reipn..t f.uncti onal groups incorporated -
pefSHﬁ%tg]tcﬁgfpgﬁoglaﬁﬁgr}'thfeé tﬁ%rgo#or nore selected fromthe
group consi sting of epoxy, carboxylic acid, hydroxy,
am de, o0xagzol i e et at.e, i socyanate. carbamate
am ne, a%a'ne gﬁ%’?&@"&[ﬁg’% rin?gdwgﬁﬁeﬁ}s%etoﬁf%?qe ?%?ngfsi one or
mame selgtiet fretrtibe graupcomsisfimnofiydsgkeh pe8XideThethykehgicketdne
| A in the initiator conpasition conprises
pofplel Biol BEISIdRs Aot b RiPe PR hherBRafh Gy
pewixaies) dacyl pérerides) debandyhpenvaidef laereylrmetoxids, peroxydiatbbnates,
' ct.ed fromthe oup consi sting of per oxi de
pe@%ﬁ%%%rgdcﬁ'glgﬂ pggogl(]f:egn@%ﬁﬂ%e,%)ﬂg SeraE%J P?'g)f(gke&%ﬁpound, and

m xtures thereof. 92. The nethod of claim91l, wherein

t he peroxide ound, i.s, one or, more selected fromthe
aroup cottdi st G T Ry UER uhaRIrinS SrE EnpPowchfone or more
selketed frenpibe groupensistiny oid-4'peobis{4deganodileric dtid)y H-1'-
er.oxi des | zf- I, peroxi de di cumyl . per oxiges,
a2 AR ns b P, 2 B LR EER SR ENEN L PEEBIECS | o
metied pryidnaraidine hdibedrochierde ReXaeolss(2dhethidplityaiidie), de®-
roper Qxi , d peroxyketals, .93. e t hod of. . ,
oo RG22 RO L SIS B, S0P B, 22
azobis[2-methyl-N-(2-hydroxyethyl)propionamide], 4,4’-azobis(4-cyanopentanoic acid),
2,2’-azobis(N,N’-dimethyleneisobutyramidine), 2,2’-azobis(2-amidinopropane)
dihydrqchloride, 2,2'-azobis(N,N’-dimethyleneisobutyramidine) dihydrochloride, and 2-
(carbamoylazo)-isobutyronitrile. ‘

94. The method of claim 82, wherein any of the monomer compositions
contain one or more of the monomers selected from the group consisting of hydroxyethyl
acrylate, hydroxypropyl acrylate, acrylic acid, methyl acrylate, ethyl acrylate, butyl
acrylate, isobutyl acrylate, isoborny! acrylate, dimethylaminoethyl acrylate, acrylamide,
chlorotriﬂhoroethylene, glycidyl acrylate, 2-ethylhexyl acrylate and n-butoxy methyl
acrylamide. ‘



sel ected fromthe group consisting of
4-4' - azobi s(4-cyanoval eric acid), 1-1'-
wW@2@biossyE| ohexanecar bonitril e, PCT/US2004/037525

2-2' -azobi sisobutyronitrile, 2-2'-azobis(2-

met hyl pr opi onam di ne) di hydr &¢hl ori de,

2-2' -azobi s(2-nethyl butyronitrile), 2-2'-

azobi s(propionitrile),

g g :g;ggl % (va?ler gﬁﬁo@yc}f\é%krﬁ %9%!%&5 negfter discharging the copolymer
cempdsitiondn (ﬁstﬂh@/mml)mermpmpowm isyied pr aflasimtank.de] ,

4, 4" -azobi s(4-cyanopent anoi ¢ aci d),

2, 2" -azobi s(N, N -di net hyl enei sobut yram di ne),

2,2 - azob9&( 2- tiné chetreydrad gkzime P5 diviigrdinamingamtedimpnomer of structure
(l)gils %y%?é@%llg gereg flg)ﬁ‘gnr\élresu %nsgoc%lpj)g%%aerrncgrjnpogltlon by applying a
vdwanﬂarﬁfmﬂl&d?nk sobutyronitrile. 94. The nmethod of

cl aim 82, wherein any of the nononer conpositions

contain one or nore of the nononers selected fromthe

group con%i.sti Tige ofetHwiobf claine DB yWheaeinythatepolymer composition is

te, acrylic acid, nmethyl acrylate,
d's%{rﬂayﬁ? afggr@ﬁy fé%% %‘?ka acryl ate, isobutyl acrylate, .
i sobornyl acr yI at e, d| nmet hyl am noet hyl acryl at e,

acryl am d 0 yl.ene.

acryl at e, tﬁ% eFH Oggfrrayq?gg W%%ﬁ'hr?gtgﬁﬁ'a%ar%g mﬁ copolymer
ccaansit@mlrdéf) %’rz cmmmdoouboslﬁomisanmcsﬁnth atseivenn aft er

di schargi ng the copol yner conposition in (f), the

copol ymer conposition is fed to a flash tank. 96. The

nmet hod of 9| ai 'ﬁhé)&ethmldmfeiaim a6 weareiedhermevonaed ohreacted

bt ool el PRb s B RS e R i

to the flash tank 97. The met hod of claim95, wherein

t he copol r i tiQn, is.dischar

tank. 0. 1he TETEN ke 82 a  aRdRE or e e’ BR'STR
(edlissfodma b gmingge$ kesig dpoisymer conposition in (f), the

copol ymer conposition is mxed with a solvent. 99. The

nmet hod of claim 96, wherein the recovered unreacted

nonomer of01st r Tied onethoflof clammp, ivslmena tioresidencefimelivethe STR in

nomer n. met he,

(F3 ¥ Blor s SRR bnedboretteot ve s e Pt e frofbers o
stfuchume §) imaibeespolgmer gorhpaesition. . The net hod of cl aim 82,
wherein the residence tine in the STRin (e) is a

period of tinme sufficient to incorporate at |east 75

nol e % of 1GZhe Tieewethos o tlash BRLOAharein (niXing g apibe by the STR in
e&lzpol‘ymar conmposition. 102. The method of claim 82,

herein mxing is applied by the STR in

/ 103. The method of claim 82, wherein no mixing is applied in (e).

104. The method of claim 82, wherein a back pressure control valve is

positioned on the outlet.

105. The method of claim 82, wherein the pressure in the STR is
maintained at a pressure above the vapor pressure of any monomer in any of the

monomer compositions in (b).



(e). 103. The nethod of claim82, wherein no mxing is

applied i (e). 104. The nethod of claim 82, wherein a
whaok/opessure control valve is positioned on PEEUS2004/037525

outlet. 105. The nethod of claim 82, wherein the

pressure in.the STRis nmaintd@ned at a pressure above

t he vapor pressuretof any nononer in any of the ‘

‘mononer corrpositi ons in (b).06. The nethod of claim

82, vvhereln t _lehpressure in the STRis from 300 o

1, 000 psi1961 07 herRethpd chelaim$2. wherein #e Prgatreimthe iR is from

300{1@@!0@0 pepnpositions in (b) and the initiator .
corrp05|t|ons in (c) are fed to the STR by way .of high
pressure punps. 108. The nethod of claim 82, wherein

the mononwyy, COfRRORkthb® BB clhifh é?m/vr%ﬂgnEﬁ@mbﬂbﬁé@édﬁﬁposmons in (b)
npositions in (c) are mxed prior to beln

a“@ﬁ'ée Wtoregmpvﬁléomﬁelm{e)oprefedctpéheﬁw by @fumgh mressure pumps.
inlets enpty into a bottom portion of the STR 110.
The met hod of claim 108, wherein the nononer
conposi ti108s iTheBsthas el elaim $mhierain thecmaperset samesitians in (b)
and%he Wti%td?‘céﬁféo!sﬁﬁbr’i&nQc)séré?ﬁl)fedrﬂr?&? ko béi Hﬁ dEbIRdsPR,
claim82, wherein the tenperature In the reactor 1Is
mai ntai ned at a tenperature of from50 Cto 300 C

The net hoggof 'Iq{earhgthéaofm%f@ '% Félﬂhedih%@@rﬁ%qgotaib%ﬁom
copol é’le‘[ r_conposition in e copoly

POORBEQPBR is fed to a second STR. 13. The net hod of
claim 112, wherein the copol yner conposition is fed
fromthe second STR to a third ‘STR and di schar ged
t her ef r orh1014 Theraethad Rbelainr 108, wihateintheipenasner coRwositions in (b)

8 AR I e second
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wher ei n the copol yner conposition is dischar ged from

the third1$TR1HR rﬁetﬁb@%ﬂ:lénﬁfﬂi@ \A,;H@relﬂ_t}ﬁe tgﬁt)@%r@fm He?eBtor is

82, wherein after discharging the copoly
m%@ﬁﬁ@éﬁfﬁéﬁmpﬁfawg of frave S8 Upiel BREE. conposition is fed
to a wipe filmevaporator.17. The nethod of claim 16,

wherei n the copol ymer conposition is discharged from
t he wi pe 1121 mideapethed of claim 82, iWhakain after disabigireg ilhlae:opolymer

cofr BBt () CRBRBBbINBP oo itbni@f® to a second STR.

113. The method of claim 112, wherein the copolyher composition is fed
from the second STR to a third STR and discharged therefrom.

114. The method of claim 112, wherein the copolymer composition is
discharged from the second STR to a flash tank. “

115.  The method of claim 113, wherein the copolymer composition is
discharged from the third STR to a flash tank.

116. The method of claim 82, wherein after discharging the copolymer
composition in (f), the copolymer composition is fed to a wipe film evaporator.



18. The nethod of claim 82, wherein the nononer

conpositions in (b) conprise greater than 50 nole %
whawsassns t he total nunber of nol es of nonomer PCTIUS104/037525

nmononmer conpositions of the nmononers of structure (I).

19. The method of claim 18, “WHerein the amount of the

nmononers in structure (1) do not exceed 55 nole %

120. The tEt hothemettodiafriciaiy 196 evierein dmecapolymEr eomposition is

the nononet, co Lt in ( i.ncl ude opne or re -
et By B8 T SR Yarel ol b iR afyies U She it comositon
inmonforar s of general structure (1V): RI1 R1 2 R1 Rl 4
wherein R11, R andRl4 are independently selected from

the group consisting of H CF , straight or branched

al kyl of 118.0 Pfe cethodrof alinms?2, vetigréin the Aahoimat €dhnpositions in (b)

strai ght or brapched al kenyl or alkynyl of 2 to 10 .
o g reatShioan B S e Bt en e el Y- a5 efiss i Tremggrer n the
mohordeit @nfposhiohe bf tht emmonighstf stutkge .t h a hal ogen, C

-C cycl oal kyl, heterocyclyl and phenyl; R13 is

sel ected fromthe group consisting of H C -C al kyl,

COOR15 wherei nThdmett®dtblah @8, fwrameih bite ghou of the monomers in
consi sti,ng of H alkgli nmetal, a to C al kyl group,
Stb‘i%?mfjog%e’%ﬁew gg\mﬂl%%"'can optional |y include one or
nore functional groups. 121 The nethod of claim 120,
unsat ur at ed no

wherein t otEer et.hyl eni cally ; nmer s

are one of2tror LA CHTE RS el S et B PR g gpmer
comdsitiony il ) mzhoewne cantraldsidues derveanfesrs oth22 ethilenically

copol ngg re ar]gd b ItRe tmstE d of claim. 123. A
ARG MERP LBl SRECRE Ny of claim 42, 124, A

copol yner prepared by the netfdod ok!zcl ai m 82.

(1v)
R13 R14

wherein R, R"and R' are independently selected from the group consisting of H, CF,
straight or branched alkyl of 1 to 20 carbon atoms, aryl, unsaturated straight or branched
alkenyl or alkynyl of 2 to 10 carbon atoms, unsaturated straight or branched alkenyl of 2
to 6 carbon atoms substituted with a halogen, Cs-Cg cycloalkyl, heterocyclyl and phenyl;
R™ is selected from the group consisting of H, C4-Cs alkyl, COOR'™ wherein R™is
selected from the group consisting of H, an alkali metal, a C; to C; alkyl group, glycidyl

and aryl, which can optionally include one or more functional groups.

121. ~ The method of claim 120, wherein the other ethylenically
unsaturated monomers are one or more selected from the group consisting of methacrylic
monomers and allylic monomers. ' ‘

122. A copolymer prepared by the method of claim 1.

123. A copolymer prepared by the method of claim 42.

124. A copolymer prepared by the method of claim 82.



